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FORWARD

Dear Colleagues,

Today, | write you about how our journal is moving to the new volume as we are now in 2016, eleven years
without stop, despite the challenges we faced, and despite all constraints that our beloved Arab countries have
while they are looking for more devel opment achievements. What | want to say, is that the only weapon, as well as
the tool to proceed to the gate of development is science and how we can use and adopt all the ways that make our
cultures, our thoughtsand our talents and research efforts to be converted into practices to improve life for us and
for the coming generations and let the other parts of the world listen to us very appreciately. By this year, |JST
had been awarded a new scientific impact factor, that is (the Global I mpact Factor- GIF) of a value scored 0.81.
In addition, 1JST had awarded an increase of the value scored for SJI F to be 4.487.

By the beginning of the current year, a new Editorial Board Member has joined 1JST, and it is our pleasure to
welcome Prof. Taha Al- Samarrai from University of Samarra and wishing him the best times while in our 1JST
journey.

For all what we achieved, | would like to present my deepest thanking and great recognitions for all people and
institutes who faithfully gave 1JST their concerns, their cares, and their patiences to keep it as one of the leading
journalsin Arab and international worlds.

Thanks a lot for Prof. Jamal Abbas and Dr. Abdullah Al- Shebani from University of Kufa, Dr. Atheer Al- Douri ,
Prof. Hazim Al- Daraji from University of Baghdad, Prof. Waleed Al- Murrani for his endless support from
Plymouth University, Prof. Abdulbari Abbas Al- Faris from University of Basrah, and finally to the one who
stands always behind this great effort and performs her best with no disperence, non stopping, and with full of
faith, loyalty and creative footprints at |JST, the Editorial Board Secretary of 1JST. With you all, 1JST is now here,
and will continue as long as we breath, as we believe on our goal, and as we have the power from God to be with
you.

1JST was a fruitful effort issued by the International Centre for Advancement of Sciences and Technology —
ICAST, which tries to take part in both globalization and revolution in information and communication
technologies, because S& T development becoming not only the key elements of economic growth and industrial
competitiveness, but also essential for improving the social development, the quality of life and global
environment. ICAST took then a decision to establish a scientific alliance with TSTC (Tharwa for scientific
Training & Consultations) and this alliance comes to support the efforts towards publishing 1JST.

Today, we announce a new issue of our journal, that is the third issue from the eleven volume of JST, September
, 2016.

Finally, | hope that all significant figures of sciences whom joined the editorial board, the researchers, and the
readers of our journal will keep IJST between their eyes and contribute in continuing its journey, with their
remarks, valuable recommendations and their researching outcomes.

Thanks a lot for all who support 1JST.

Editor-in-Chief
1JST
Abdul Jabbar Al- Shammari
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Salt tolerance of Jordanian tomato landraces at seedling stage

Basmah M. M. Alabbadi (1) and Ibrahim M. Makhadmeh (2)

(1) National Center for Agricultural Research and Extension (2) Dept. of Plant Production / Faculty of
Agriculture/ Jordan University of Sciences and Technology
Hashemite Kingdom of Jordan

E- mail: basmaal abadi @yahoo.com

ABSTRACT

Tomato (Lycopersicon esculentum ) is one of the major vegetable crops grown in Jordan. Many Jordanian tomato
landraces are still grown in small farms due to quality and special consumer demands. In this study, thirty nine
(39) tomato landraces were exposed to three sdlinity levels (without salinity, 4 and 6 dS m™) at seedling stage
using NaCl. The results showed that increasing salinity to 6 dS m™ caused death to 64% of the seedlings of all
tomato accessions. Fourteen seedlings accessions were alive and highly varied in their influenced to salinity for
fresh and dry shoot and root weights, shoot and root growth rates. Accession 24 (Jo970) showed the highest
tolerance to salinity at seedling stage, while the accession 37 (J0957) was the most sensitive to salinity.

Keywords: Tomato (Lycopersicon esculentum), landraces, salinity
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INTRODUCTION

Tomato (Lycopersicon esculentum Mill.) is an
annual herbaceous plant belongs to the Solanaceae
family. It is one of the most important vegetable
crops in many countries including Jordan. The
average annual area planted with tomato during
2001-2005 in Jordan was 9.1 thousand hectares with
an average production 426.9 thousand tons (1).
Most of tomato cultivars grown in Jordan are
hybrids with high water and fertilizer requirement
and low tolerance to environmental stresses.
However, tomato landraces which is less sensitive
to environmental stresses and grown mainly under
rain fed condition are still grown in small farms due
to, quality and specia demand of some consumers.
These landraces are valuable sources of genetic
characteristic, which is of plant breeders interest to
include in breeding programs for crop improvement.
Since 1983, seed samples of tomato landraces were
collected from local farmers throughout the country
and conserved in the gene bank of the National
Center of the Agricultural Research and Extension
(NCARE). High variations in vegetative and
reproductive traits of these landraces were recorded
(2). These variations were expected due to the fact
that these landraces were collected from different
regions and different farmers. Tomato in Jordan is
transplanted in nurseries and grown in open field or
under greenhouses (3). The shortage of good quality
water in local resources is becoming an important
issue. For this reason, the use of available saline
water become important and should receive
immediate consideration.

Tomato acts as a model crop for the use of saine
and poor quality water because of the wealth of
knowledge available on physiology and genetics of
this species (4). It has been cataogued as
moderately sensitive to salinity at all stages of plant
development, and as a result, tomato yield is
reduced under sat stress (5). Guerrier (6) pointed
out that tomato species have significant difference
in salt tolerance. Foolad and Lin (7) showed that
wild tomato species are more sdalt tolerant than
cultivated tomato. Generally, sat tolerance is
increased with plant age (8). Commercia tomato
cultivars are most vulnerable to salinity at early
seedling growth stages (9). Al-karaki (10) found that
increasing level of sdinity had negative effect on
tomato growth. Plants grown under sdline
conditions are subjected to different types of
stresses  including  water  stress  caused by
osmoticum, mineral toxicity, and disturbance in the
mineral nutrition of the plant (11-13). Cuartero and
Fernandez-Munoz (4) reported that plants showed
adaptive responses to salinity. While Franco et al.
(14) reported that plants could survive under salty
conditions expressing their pre-existing genetic
information for tolerance. Early application of salt
can induce salt adaptation in some tomato cultivars
(15). Tomato landraces response to different level of
sdt is expected.

The present study aimed to examine the effect of
three levels of NaCl salt stress at tomato landraces
seedling stage.

MATERIALS AND METHODS

Thirty-nine (39) tomato landraces from Jordan were
used in this study (table 1). Seeds of these landraces
were provided by the Nationa Centre for
Agricultural Research and Extension (NCARE)
Amman, Jordan. The experiment was conducted at
the glasshouse of Jordan University of Science and
Technology (JUST). Twenty-two seeds from each
tomato landraces were sown directly in polystyrene
trays (209 cells) filled with peatmoss and perlite
(2:1). One seed were sown in each cell and each
trays received 1 ml of liquid fertilizer (20:20:20)
with 1L of salinity treatment (control, 4 dSm™, 6
dSmY) immediately after sowing then covered with
plastic sheet. Four days after sowing, the trays were
placed on suspended support. The experiment was
carried out under greenhouse condition using
completely randomized design with three replicates.
Plants were harvested after they had been grown for
45 days. For each treatment, 5 plants were chosen
randomly from each replicate and separated into
shoots and roots to determine fresh and dry weights.
Shoots and roots were oven dried at 65° C for 72
hrs.

Table (1): Region of collection and fruit shape of
tomato landraces used in the study

Code Accession No. Region of Location Fruit shape
1 111A Kharja Rounded
2 111B Kharja Rounded
3 Slightl

960 Shatanah et
4 951 Alal Rounded
5 952 Al’al Rounded
6 956 Hebras Flattened
7 995 Wadi-Musa Flattened
8 972 Rhaba Rounded
9 973 Rhaba Flattened
10 967A Rhaba Flattened
11 967B Rhaba Flattened
12 971A Rhaba Flattened
13 971B Rhaba Rounded
14 961 Ain Jannah U shape
15 979 Rhaba Flattened
16 988 Ain Al-Baida Flattened
17 989 Ain Al-Baida Flattened
18 968 Rhaba Rounded
19 958 Sakib Flattened
20 974A Rhaba High round
21 Slightl
9748 Rhaba et
22 994A Shoubak Flattened
23 Slightly
978 Rhaba flattened
24 970 Rhaba Rounded
25 969 Rhaba Flattened
26 981 Afra Flattened
27 991A Ain Al-Baida Rounded
28 991B Ain Al-Baida Rounded
29 964 Rhaba Flattened
30 ] Slightly
959 Anjara flattened
31 976 Rhaba Flattened
32 975 Rhaba Flattened
33 963 Rhaba Rounded
34 985 Ain Al-Baida Flattened
35 986 Ain Al-Baida Flattened
36 987 Ain Al-Baida Flattened
37 957 Hebras Rounded
38 Slightl
955 Qasfa et
39 980A Afra Rounded

Vol. 11, No 3, September 2016 8




International Journal for Sciencesand Technology / ICV: 4.32 - SJIF: 4.487 - GIF: 0.81

Relative reduction of shoot or root = [shoot (root)
fresh weight at control - shoot (root) fresh weight at
sdlinity treatment / shoot (root) fresh weight at
control]*100

Growth rate of shoot (root) = shoot (root) fresh
weight / 45 days

Relative reduction of shoot (root) growth rate =
[shoot (root) growth rate at control - shoot (root)
growth rate at salinity treatment / shoot (root)
growth rate at control]*100

In this experiment, at salinity level 4 dSm™ only 34
landraces were survival and 14 landraces were
survival at salinity level 6 dSm™. Relative reduction
of each level was determined compared with
control. Data were statistically analyzed using the
Genstat program six edition. Means were separated
according to LSD (0.05).

RESULTS

Results showed that hoot and root growth rates of
the tested tomato landraces were decreased
significantly with increasing sdlinity when
compared to the control (tables2 and 3). At 4dSm’
! sdlinity level, the lower relative reduction in shoot
fresh weight is 22% for accession 21(Jo 974A)
where as the highest relative reduction was 69% for
accession 1(Jo111A). At sdinity level 6 dS m™, the
lowest relative reduction in shoot fresh weight was
51% for accession 24(Jo 970), while the highest
relative reduction was 76% for accession
37(Jo 957).

The lowest relative reduction in root fresh weight at
4 dS m* salinity was 38% for accession 36 (Jo 987)
while the highest relative reduction was 90% for
accession 25(Jo 969). At 6 dS m* salinity level, the
lowest relative reduction in root fresh weight was
87% for accession 24(Jo 970) where as the highest
relative reduction was 97% for accession 33(Jo
963). At salinity level 4 dSm™, the lowest relative
reduction in shoot dry weight was 19% for

accession 21(Jo 974A), whereas the highest
relative reduction was 68% for accession

1(Jo111A). At 6 dS m* sdinity level, the lowest
relative reduction in shoot dry weight was 50% for
accession 39(Jo 980A), while the highest relative
reduction was 76% for accession 37(Jo 957).

The lowest relative reduction in root dry weight at 4
dS m? was 28 % for accession 23(Jo 978), while
the highest relative reduction was 83% for
accession 29(Jo 964). At 6 dS m* salinity level, the
lowest relative reduction in root dry weight was
56% for accession 24(Jo 970), where as the highest
relative reduction was 80% for accession 36(Jo
987).

In this experiment the lowest relative reduction in
shoot growth rate at 4 dS m* sdlinity level was 24%
in accession 19(Jo 958), while the highest relative
reduction was 83% for accession 29(Jo 964). At 6
dS m* salinity level, the lowest relative reduction in
shoot growth rate was 51% for accession 24(Jo
970), where as the higher relative reduction was
76% for accession 37(Jo 957). The lowest relative
reduction in root growth rate at 4 dS m™ salinity
level was 24% for accession 21(Jo 974A), while the
higher relative reduction was 84% for accession
28(Jo 991B). At 6 dS m* salinity level, the lowest
relative reduction in root growth rate was 44% in
accession 23(Jo 978), while the highest relative
reduction was 83% for accession 33(Jo 963).

Table (2): Relative Reduction (R.R.) in shoot and root fresh and dry weights, shoot and root growth ratesin response
to 4 dSm™ salinity level

Landrace R. R. Shoot R. R. Root R.R. Growth rate
Fresh weight Dry weight Fresh weight Dry weight Shoot Root
1 69 68 74 60 70 75
2 55 52 57 76 55 52
3 60 59 60 62 60 54
4 100 100 100 100 100 100
5 62 56 80 63 62 80
6 47 48 71 63 46 68
7 100 100 100 100 100 100
8 65 66 75 63 65 76
9 32 38 44 42 32 44
10 100 100 100 100 100 100
11 49 49 59 71 50 50
12 49 43 66 43 49 70
13 50 51 68 57 50 66
14 66 54 65 58 66 64
15 55 46 61 37 56 59
16 100 100 100 100 100 100
17 37 46 64 76 50 64
18 28 33 59 42 43 59
19 24 22 54 41 24 57
20 45 44 60 73 44 58
21 22 19 71 50 29 24
22 54 67 58 62 54 49
23 44 53 40 28 43 33
24 49 45 55 42 56 71
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25 57 53 90 67 52 79
26 66 47 78 72 67 67
27 44 49 56 63 44 57
28 62 56 67 66 65 84
29 64 63 80 83 83 80
30 32 56 53 52 31 58
31 55 53 69 63 54 67
32 57 51 60 39 66 71
33 43 44 62 50 43 57
34 40 39 62 54 42 72
35 100 100 100 100 100 100
36 52 53 38 62 53 43
37 48 52 45 67 48 63
38 67 62 51 66 66 58
39 37 46 44 45 37 38
LSD P<0.05 35 32 33 31 33 35

Table (3): Relative Reduction (R.R.) in shoot and root fresh and dry weights, shoot and root growth ratesin responseto
6 dSm™ salinity level

Landrace R. R. Shoot R. R. Root R.R. Growth rate
Fresh weight Dry weight Fresh weight Dry weight Shoot Root
1 100 100 100 100 100 100
2 100 100 100 100 100 100
3 100 100 100 100 100 100
4 100 100 100 100 100 100
5 100 100 100 100 100 100
6 100 100 100 100 100 100
7 100 100 100 100 100 100
8 100 100 100 100 100 100
9 100 100 100 100 100 100
10 100 100 100 100 100 100
11 100 100 100 100 100 100
12 100 100 100 100 100 100
13 100 100 100 100 100 100
14 100 100 100 100 100 100
15 100 100 100 100 100 100
16 100 100 100 100 100 100
17 100 100 100 100 100 100
18 100 100 100 100 100 100
19 100 100 100 100 100 100
20 100 100 100 100 100 100
21 68 64 94 62 69 70
22 100 100 100 100 100 100
23 70 62 92 68 70 44
24 51 52 87 56 51 71
25 61 60 93 69 61 71
26 100 100 100 100 100 100
27 100 100 100 100 100 100
28 100 100 100 100 100 100
29 61 54 95 70 60 67
30 60 58 93 60 60 64
31 66 62 94 67 66 71
32 59 52 93 60 59 60
33 73 71 97 78 72 83
34 54 51 93 66 53 73
35 100 100 100 100 100 100
36 73 70 96 80 73 81
37 76 76 94 76 76 66
38 72 70 90 63 72 59
39 65 50 90 59 69 53
LSD P<0.05 22 23 6 27 21 23
DISCUSSION tomato landraces exhibited significant difference

Sdlinity is currently one of most sever a biotic
factor limiting agricultural production. Plants are
subjected through their life cycle to different
stresses; some of these plants can tolerate these
stresses in different ways depending on plant
species and the type of stress. Salinity affects some
major processes such as growth (16). In this study,

among each other at each salinity level during
seedling growth, this possibly due to high genetic
variation among them. Shoot and root growth
decreased with increasing salinity and it was vary
among tomato landraces. These results are in
agreement with the finding of other researchers
(17,18), who attributed this reduction in shoot and
root growth under salinity to lower osmotic
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potential in the medium which decrease water
content in the root and in the shoot, or to ion
toxicity (19). Dumbroff and Cooper (20) reported
that, in seedling stage of development, the younger
the salinised seedling, the less the shoot growth
Reduction in root growth is a common response to
increasing salinity (17,18). Different reasons are
possible for the reduction in root growth under
sdinity: cell growth restriction because of low
water potential in the external medium, interference
of the saline ions with the plants nutrition or the
toxicity of accumulated ions leading to cell death
(4). Cuartero and Fernandez-Munoz (4) stated that
tomato root growth was less affected by salinity
than shoot growth.

Bolarin et al. (8) indicated that the reduction in
shoot dry weight is starting below 6 dS m? in
tomato plant. Reduction in shoot dry weight not
attributed to the reduction in the number of |eaves,
this occurs only at EC above 6 dS m™ (21) but
attributed to reduction in leaf area (22).

Root dry weight was decreased among landraces,
different reason is possible: cell growth restriction,
because of low water potential of external medium;
interference of saline ions with plant nutrition or
toxicity of accumulated ions. Similar outcome was
obtained by Compos et al. (23), dry weight of root
reduced by water salinity (1, 2, 3, 4, 5dS m™) in
tomato plant.

The reduction in shoot and root dry weight due to
increase salinity might be a result of a combination
of osmotic and specific ion effects of Cl and Na
(24). In general, sdinity inhibited more shoot dry
weight than root dry weight which reveals the
ability of the plants in maintaining a higher root
surface for water uptake, in response to the
reduction of the osmotic potential of the soil
solution (23).

Growth rate among landraces was reduced in
response to salinity and this might be due to the
reduction in photosynthetic rate as reported by (4).
Growth rate of L. esculentum cultivar (VF 36) were
reduced under salinity compared to sat tolerant
species of L. cheesmanii (25).
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ABSTRACT

The present study was carried out to investigate the effects of aqueous and alcoholic extracts of Citrullus
Collocynthis on the larvae of OWS fly. Results showed that the cold-water extracts gave a high mortality
(89.444%) more than hot water extracts mortality (86.111%). The results of alcoholic extract of Citrullus
Collocynthis showed 100% mortality in larvae in each instars. Many concentrations of extracts were prepared
(0.1,0.5,1.0) and yielded improvement of chemicals plant compounds (alkaloids, phenols, tannins , resins and
oils). This study is concedered as a first investigation in Irag to treat myiasis wounds infested by larvae of old
world screw worm by natural plants products instead of chemical insecticides.

Keywords. OWS fly, Natural products, water and alcoholic extracts, Citrullus colocynthis
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INTRODUCTION

The old world screw fly (OWS) chrysomya bezziana
Villenuve (1914) is a member of the insect family
Calliphoridae and is a blood obligate parasite of
worm-blood animals in the tropics and sub-tropics
(1). Chrysomya bezziana larvae causes cutaneous
myiasis (strikes) on host, which results in loss of
condition; maiming, infertility and death of the host
(2-5). There were 120.789 cases of OWS in Iraq
recorded in animals and 22 cases in human until
2007 (6). Chrysomya bezziana larvae causes
myiasis, which can be defined as infection of live
tissues of human and animals by larvae of OWS
Chrysomya bezziana, caliphoridae, diptera , causes
damage or death (1,2,4). In Basra province, there are
many cases of OWS Chrysomya bezziana reported
in dogs, camel, buffao, cattle, sheep and horses
(1,7-9). Plant water extract was used in subterranean
termites, as insecticide instead of chemical method
(10). In addition, the extraction of citrullus
colocynthis is used to control the larvae of
sarcophagi haemorrhoidalis (11). The extracts of
Ricinus and Peganum harmala are used on instars
of mosquito culex pipiens molestus (13). The
effects of some plant extractions on the mortality of
the larval mosquitoes culexpipiens molestus was
studied by (13). Classical chemica insecticides had
harmful effects both on environment and human
health. This requires use of natural plant products as
substitutes, which give a good result to treat sucker
plant insects (14). Natura products are also used as
antibacterial agents (15). Secondary compound
extract showed good effect on activity of
Muscadomastica fly (16).

MATERIALS AND METHODS
Preparation of aqueous extracts

Citrullus Colocynthis fruits were collected from Al-
Rumela city, west of Basra province, Irag, then
washed carefully to remove any suspicious particles
from sand or others, then dried under sun light.
Philips machine was used for crushing and grinding
dry plant (5). Thirty (30) gm of dried powder of
plants were put in a 1000ml flask containing 500 ml
cold water and normal saline mixed together by
move magnetic for 15 sec. Then the sample was left
for 24 hrs to be mixed carefully. The mix was
filtered and transmitted to a sterile tube, then
suspended to centrifuge with 300 circle / min. The
supernate was collected and moved to oven at (45C)
for dryness and then kept in refrigerator until use.
One mg of crude (dry plant) was solved in 100 ml
distilled water to have concentration 1% as stock,
and 0.1%, 0.5% were prepared from this stock . Hot
water method is only different from the above
method by adding hot water instead of cold water.
Larvae of chrysomya bezziana OWS were prepared
in the laboratory from infested lamb as a culture.
Forty eight (48) Petri dishes where prepared for
each and concentrated in triple dishes, with three
dishes as control for each instar and each

concentration. Ten (10) larvae were put in each
dish and the extractions were added to each one
with different concentrations and different instar
with control use too. Fresh sheep liver (50 gm)
were used as a supplement food for larvae of OWS
to growth. All dishes were incubated in the cold
incubator at entomological laboratory for 24 hrs at
25C.

Preparation of alcoholic extract

Thirty (30) gm of dry powder of Citrulluscolo
cynthis fruits were kept in a thimble and fixed in
Soxhelet extracts apparatus . A glass containing of
300 ml ethyl Alcohol was heated for 24 hrs at 50 C.
Alcoholic extracts were transmitted to the rotary
evaporator to get a pure crude ,which then was dried
and put into black serial glass and then kept in the
refrigerator. One (1) mg of crude was diluted by
adding 99 ml of distal water to have 1 % and then
diluted t0 0.1,0.5 (17).

Statistical analysis

Data were based on completed randomized design
by using variance with coefficient limits of
P=<0.05.

RESULTS AND DISCUSSION

Results showed that the mean value of killed larvae
of Citrulus Colocynthis in cold water extraction
(89.444) was prerogative than the mean value of
killed larvae of Citrus Colocynthis in hot water
extract (86.111) (tables 1 and 2). Three
concentrations were used in the study (0.1, 0.5, 1.0)
mg/ml of distilled water and the percentage of mean
killed larvee showed (80%, 96.666%, 95.666%)
respectively for cold water extraction, compared
with the mean of same concentrations and same
extractions of plant in hot water extraction
(71.666%, 91.666%, 95.000%) respectively.
Results also showed that alcoholic extracts showed
mortality percentages for al instars larvae in al
concentrations (table 3). There were a significant
degree under p=< 0.05 statistically. The first instar
larva for dl concentrations and for cold and hot
water extractions showed % mortality more
susceptible to acohol, and this result was in
agreement with those concluded by (18,19).
Chemica compound extracts were detected
(table 4).
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Table (1): Effectsof Secondary compounds of Citrullus colocynthisin cold water extract in larvaeinstarsof (OWS)

Chrysomya bezziana
% Mean % Mortality ratein instar 2
mortality fd o - .- % conc.
s pi—" 3% ins control 2"% ins. Control 1% inst. control Mg\ ml
80.000 40 0 100 0 100 0 0.1
96.666 90 0 90 0 100 0 0.5
91.666 75 0 100 0 100 0 1.0
% Mean
89.444 68.33 0.00 96.67 0.00 100.00 0.00 mortality
rateasinst.

R.L.SD To con.=34.65, R. L. S. D TO inst.= 21.43, P=0.05,
Cons. * inst. =5.72

p To conc. = 0.001, p Toinst. = 0.02

Table (2): Effects of secondary compoundsof Citrullus colocynthis hot water extract in larvaeinstars of OWS

Chrysomya bezziana
% Mean % Mortality ratein instar N
mortality & a6« ol /9 Eole,
i y—— 3 inst Control 2" ingt. Control 1% inst. Control Mg\ ml
65 50 100
71.666 65 0 50 0 100 0 0.1
65 50 100
75 100 100
91.666 85 0 90 0 100 0 0.5
95 80 100
75 100 100
95.000 85 0 100 0 100 0 1.0
95 100 100
% Mean
86.111 78.33 0.00 80.00 0.00 100.00 0.00 mortality
rateasinst.

R. L.S.D TOcon.= 36.53, RL.SD Toinst. = 28.84, P=0.05

P To con. = 0.001, P Toinst.= 0.006 , Cons. * inst.=5.65

Table (3): Effects of secondary compoundsin alcoholic extract of Citrullus colocynthisin larvaeinstarsof OWS

Chrysomya bezziana
% Mean % Mortality ratein instar 7
mortality @ . . % C(\)ncl.
o — 3% ins control 2" ins. Control 1% inst. control Mg\m
100.000 100 0 100 0 100 0 0.1
100.000 100 0 100 0 100 0 0.5
100.000 100 0 100 0 100 0 1.0
% Mean
100.000 0.00 100.000 0.00 100 0.00 mor tality
rateasing.
RL.SD. To con.= 0.063, RL.SD. Toingt. =27.755, P < 0.05
P To con.=0.001, P To inst.= 0.001, Cons. * inst.=0.00
Table (4): Detected chemical compounds of Citrullus colocynthis
Plant Alkaloid Phenols Saponins Tannins Resins Oil
reagents reagents reagents reagents reagents reagents
Cltrullus_ + + + + + +
colocynthis

on Ch. bezziana larvae instar . Cold water extracts
of Chrysanthemum cinerrainfolium demonstrated
more effect in mortality on adults of Tribolium
castaneum than hot water extracts (21). Persisting
of enzymes in cold water plants extracts for long
time without analysis produced new materials or
may cause changing in activity of natural product
compounds to be more active (22). The first and

No toxicity was observed on experimental rates for
al plant extracts, and thus this result was in
agreement with (20) who showed that the cold
extract of Citrullus colocynthis at 16% conc. gave
better result of mortality rate than hot water extract
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second instar larvae are more sensitive to toxic
substances of plants extracts than third instar, by
which it can change the toxic compounds in extract
to intoxic by specia enzymes (M.F.Q.), which the
first and second instars can not yield because they
lack these enzymes (23). In previous study, it was
proved that the first and second instars were more
effective to plants extracts due to their thin layer of
cuticles (24), in addition to that the high mortality in
alcoholic extract than water extract were due to
alcohol extract al active compound in the plants,
that’s intone whit present results. Many
investigators demonstrated that the alcoholic
extracts were hard effective on larvae instars of
Chrysomya bezziana, Trogoderma granarium,
Aphisfabae and Aphis gosspii (20,25,26).
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ABSTRACT

Copper nanoparticles (Cu-NPs) are widely used in various industrial and commercia applications and little is
known about their potential toxicity on reproductive system. In the present study, the effect of Cu-NPs on the
weight of some reproductive system organs and the sperm characteristics of male albino rats were examined. Rats
were administrated with 0.5 ml of 20 and 40 mg/kg/BW Cu-NPs intraperitonealy for 3, 6 and 9 days. The results
showed statistically significant decrease in the final body weight and increase in the relative sex organs (testis,
epididymis, semina vesicles and prostate gland) with both Cu-NPs treatments compared to control group. A
significant decrease was found in the percentage of sperm viability and increase in the percentage of sperm
abnormalities and sperm concentration were observed with both Cu-NPs concentrations compared to the control
with concentration and time effects.

Thus, the results of this study reveaed for the first time that intraperitoneal injection of Cu-NPs has a negative
influence on the effectiveness and activity of male reproductive system in albino rats.

Keywords: Copper nanoparticles, Organs weight, Sperm characteristic, Rats, Testes, Epididymes

Ly pall Ailly pailell

Y OS5 63 A lad ikl Led of LS cclelinall (e apaall o8 Ledlalasinnd JSIA (e a5 3 el (CU-NPS) &5l il sall lass
AS e Ll Sleadl e la il J s clasledll JI 3

583 b Caail) Clial o5 Al eluzae V1 sy o) 5l e (CU-NPS) 45l Guladl) cilapn 53l e @3S ) Aul )l 038 Cans
Lelawll (13 5al)

O3 lel 2 5318 [ a3le 40 20 (Cu-NPs) sl eladll Clapua (e Gailise (038 5 e Ja 0.05 Ll g5l dahy Glajall (s o
ol (353 530335 Al sl 351 ialiily i Ay yina Ailamn) B 58 35 ) il 285 A9 6 Bl el
Ao gane g Al Ay gl Gl Cilagas G e pall SISY (& B g all 322 5 g giall Say sall gl sl ¢ padl) ) Apllil) sloac S
ST L 3 yi g Caaill il gl A ghall Zal) o8 &da gala 8aly ) g Libias) Cabaill &y goal 4 giall Al Cumdds) (s A Aaali e 3 lal)
3)4”@\)&‘@4&;.\5} uaﬁd\suj)gsﬂbTJﬁmw‘waﬂﬁﬂ\ ULS}‘E)M‘&LW@L)WCU'NPSUAU&L)Q\

o) 3all (g SN AUl Sl Aol s B o € il el 3pal (b sl Jals sl el Gia o ) SV



International Journal for Sciencesand Technology / ICV: 4.32 - SJIF: 4.487 - GIF: 0.81

INTRODUCTION

Nanoparticles are coming into our daily life in
excessive quantity. The unique characteristics of
nanosubstances, such as size, large surface area,
ultrahigh reactivity, and shape effects allow them to
produce many specific effects regarding their bulky
states (1). Recently, a new form of Cu metal has
been engineered containing of nanoscale copper
particles (Cu-NPs), which are considered as type of
metal-containing nanomaterials (2). Cu-NPs are
used in lubricants, polymers plastics, textiles,
metallic coating, antimicrobial, home appliances,
wear resistance and inks, etc (3,4). Therefore, nano
copper are likely to distribute in the environment
and enter human body via different paths such as
effluent, disposal, and consumer products (3) and
cause toxicity via pulmonary, oral, nasal, skin or
other routes of exposure. Then, nanoparticles can
penetrate through cell membrane via blood-brain
barrier and blood-testis barrier (5,6) to reach and
impact al organs of the body (7). In In vitro study,
Cu-NPs and CuO-NPs were found to be able to
generate oxidative stress (8,9). In fish, Ostaszewska
et al.(10) found that 0.15 mg L™* of Cu-NPs caused
pathological changes in epidermis (irregular
structure and pyknotic nuclel), gills (lifting
epithelium, fusion of lamellae and epithelial
necrosis), and liver (dilation of sinusoid space,
pyknotic nuclei and overfilled blood vessels) of
Sherian sturgeon larvae after 21 days of exposure.
Additionally, Al-Bairuty et al.(11) found that 20 and
100 pgl™? of Cu-NPs caused pathologies in gills,
liver, kidney, gut, brain and muscle of rainbow trout
after 10 days of exposure. In in vivo study, ora
administration of Cu-NPs in mice caused injuriesin
the kidney, liver and spleen (3). However, there are
still scarce and controversially evident of effects of
Cu-NPs on spermatozoa parameters and other
reproductive indices such as organs weight and
pathologies. Little is known about the effects of
other types of nanoparticles on reproductive organs
and sperm characteristic in animals. For example
oral administration of 20 pg/kg/day silver
nanoparticles (AgNPs) caused disorganization of the
germina  epithelium with loss of some
spermatogenic  cells types (spermatocytes and
spermatids) and degeneration, necrosis as well as
atrophy of the seminiferous tubules after 90 days of
exposure (12). Kim et al. (13) found that ora
administration of AgNPs in male rats caused decline
in body weight, accumulation of NPs and
enlargement of testis as well as some hepatocyte
toxicity after 90 days of exposure. Ora
administration of AgNPs in mae ahbino mice
caused decrease in the weights of testis and tunica
albuginea, epididymis head and tail, and decline in
the percentage of sperm vitdity and sperm
concentrations as well as an increase in the
percentage of sperm abnormalities were observed in
both testis and epididymis after 5, 10, 15 days of
exposure (14). Ema et al. (15) had reviewed that
nanoparticles are able to penetrate into reproductive
tissue through biologica barriers and may damage
various cells such as reduce sperm numbers,
viability and change cell functions, as well as inhibit
the embryo development. However, there is a gap
information about the effect of intraperitoneal
injection of Cu-NPs on the male reproductive

system indices. Therefore, the aim of this study was
to investigate the effect of intraperitoneal injection
of different doses of Cu-NPs (20 and 40 mg/kg/BW)
on body weight, the weight of some organs of male
reproductive system, and sperm characteristic in
testes and epididymes (head, tail) of albino rats.

MATERIALS AND METHODS

Characterization of copper nanoparticles (Cu-
NPs)

The powder of Copper nanoparticles were
purchased from Xuzhou Hongwu Nanometer
material CO.,LTD. with 20-30 nm size and purity
99.99% (manufacture Hongwunanometer).

Animals and treatments

Male abino rats (197- 200 gms weight and 10-12
weeks old) were obtained from National Center for
Control and Pharmaceuticadl Research /Baghdad/
Irag and housed in animal house of biologica
department/ College of Education for Pure
Scienced Ibn Al-Haitham. Animals were fed with
standard commercial pelleted diet and tap water and
maintained under a 12:12 h light: dark cycle and
room temperature 22-24°C. Rats were kept in
polycarbonate cages with woodchip bedding and
acclimatized to the environment for 2 weeks prior to
experimental use. Animals were randomly divided
into 3 groups (n =54). The animals were assigned to
each experimental group, with 18 animals per group
and 6 per day.

Group 1 - Control group of animas were
intraperitoneal injected with 0.5 ml of distilled water
once a day for 3, 6, and 9 days (each day have 6
animals).

Group 2 -Experimenta group of animas were
intraperitoneal  injected with 05 ml of 20
mg/kg/BW Cu-NPs once a day for 3, 6, and 9 days
(each day have 6 animals).

Group 3 — Experimental group of animals were
intraperitoneal  injected with 05 ml of 40
mg/kg/BW Cu-NPs once a day for 3, 6, and 9 days
(each day have 6 animals).

Preparation of copper nanoparticles

The low (20mg/kg/BW) and high (40 mg/kg/BW)
concentrations of Cu-NPs suspensions were
prepared by weighting 0.8 and 1.6 g of Cu-NPs
powder and diluted with 100 ml of distilled water,
then stirred with magnetic stirrer overnight and next
dispersed by ultrasonic vibration for 30 min. Before
injection, the low and high concentrations of Cu-
NPs were vortexed in order to avoid the aggregation
of the particles.

Animal weighting, sample collection and
preparation

Before and after the end of 3, 6, and 9 days of the
exposure duration, six rats were weighted by using a
Mettler pc Balance in order to record Initia and
final body weights. Then, rats were anaesthetized
(using diethyl ether) and sacrificed for samples
collection from each groups.
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Organs samples

Testis, epididymis (head and tail), seminal vesicle
and prostate gland from each rats were collected and
weighed by using a sensitive balance. The
coefficient-relative organ weights were calculated as
organ wet weight, (gm)/body weight of animal
*100%).

Evaluation of sperm viability, morphology and
concentration

The spermatozoa were collected from the testis and
epididymis (head and tail) and examined forlive and
dead sperms, sperm cell concentration and sperm
abnormalities according to (16).

Statistical analysis

All data values were giving as mean + standard
error (S.E.). The resulting data of the current study
was analyzed using the SPSS software, version 21.
Data were tested for treatment, time, and treatment x
time interaction effects by using genera linear
model/multivariate followed by least sguares
difference post hoc test. When a statisticaly
significant effect was showed by this model, a one

way ANOVA was used to assess for simple effects.
The differences were considered significant at level
p<0.05.

RESULTS

Effect of Cu-NPson body weight and coefficient-
relative reproductive or gans weight

The results exhibited significantly decrease
(P < 0.05) in the average body weights of animals
after 3, 6 and 9 days of injected with 20 and 40
mg/kg Cu-NPs compared to the same animals
groups before injected (table 1). Some
concentration and time effects were observed in the
average body weight after treated with Cu-NPs in
this study where there were more significantly
decrease in the average body weight of animal
injected with 40 mg/kg Cu-NPs for 9 days
compared with 20 mg/kg Cu-NPs for 3 and 6 days
(table 1). The average body weight of control
animals showed a statistically significant increased
(p < 0.05) after injected with distill water for
different periods (6, 9) compared to the same
control animal beforeinjected (table 1).

Table (1): Initial and final body weight of rats before and after injected with 20 and 40 mg/kg/BW of Cu-NPsfor 3, 6 and
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TEEETE Time/day Initial body weight before treatment Final body weight after
(gm) treatment (gm)
Control 3days 200.67 £ 2.91 2065+ 3.34a
20 mg/kg Cu-NPs 202.67 + 3.99 195.83+4.02a
40 mg/kg Cu-NPs 197.00 + 3.36 180.00 + 3.80 *b
Control 6 days 200.66 + 1.81 214,00 £ 2.47 *a
20 mg/kg Cu-NPs 197.00 + 2.69 181.83+2.81*b
40 mg/kg Cu-NPs 204.66 + 3.44 167.66 + 4.36 *c
Control 9 days 199.83 + 2.66 222,00+ 1.94 *ae
20 mg/kg Cu-NPs 198.17 + 1.68 167.17 £ 1.85*be A
40 mg/kg Cu-NPs 197.66 + 0.66 146.17 £ 2.21*c e A

Data are mean + SEM (n = 6 ratg/treatment). * Sgnificantly different between initial body weights and final body weights
(ANOVA, P < 0.05).Values with different letters within column were significantly different (ANOVA, p < 0.05). @ Significantly
different between day 3 and 9 at the same treatment (ANOVA, p < 0.05). o Significantly different between day 6 and 9 at the
same treatment (ANOVA, p < 0.05) m Sgnificantly different between day 3 and 6 at the same treatment (ANOVA, p < 0.05)

The coefficient reproductive organs weights (Testis,
epididymis head, epididymis tail, semina vesicle
and prostate glands) were statistically significant
increased (p < 0.05) with both 20 and 40 mg/kg of
Cu-NPs at different time points compared to the
control groups (table 2). More increasing in the
coefficient reproductive organs weights were
observed over a long time of exposure. The

coefficient

weight of tunica abuginea was

statistically significant increased (p < 0.05) with
high concentration of Cu-NPs at day 9 compared to
the control group (table 2). A concentration effect
was observed in the coefficient weight of prostate
gland and a time effect detected in the coefficient
weights of tunica abuginea, epididymis tail and
prostate gland (table 2).
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Table (2): The coefficient —relative organsweight in albino ratsinjected with 20 and 40 mg/kg of Cu-NPsfor 3, 6 and 9

days
Time/
Parameters Days Control 20 mg/kg Cu-NPs 40 mg/kg Cu-NPs

3 0.024 + 0.002 a 0.024 + 0.001 a 0.024 + 0.000 a
Tunicaabuginea 6 0.025 + 0.001 a 0.025 + 0.000 a 0.027 £ 0.001 a
Testes 9 0.024 + 0.002 a 0.029 £ 0.002 ae A 0.035+0.001 b A
[%) 3 0.555 + 0.025 a 0.576 + 0.021 a 0.578 + 0.021 a
_% Testistissues 6 0.517 + 0.009 a 0.578 + 0.022 a 0.662 + 0.032 b
g 9 0.486 + 0.057 a 0.677+0.036 b 0.675+0.022b
% 3 0.109 + 0.005 a 0.113 + 0.005 a 0.106 + 0.005 a
=2 Head 6 0.098 + 0.004 a 0.114 + 0.006 b 0.127 £ 0.003 b
8 9 0.093 + 0.008 a 0.128 + 0.008 b 0.135+ 0.003 b
= Epididymes 3 0.078 + 0.002 a 0.086 + 0.005 ab 0.105+ 0.009 b
'f',li Tail 6 0.081 £+ 0.005 a 0.108 £ 0.003 bm 0.125 + 0.009 bm
§ 9 0.069 + 0.004 a 0.124 + 0.007 be 0.118 + 0.009 be

o
= 3 0.271+0.021 a 0.565+ 0.010 b 0.567 + 0.033 b
E Seminal vesicle gland 6 0.224 + 0.008 a 0.417+0.041b 0.626 £ 0.108 b
< 9 0.276 + 0.012 a 0.592 + 0.056 b 0.638+0.124 b
3 0.172 £ 0.020 a 0.337+£0.057 b 0.313+0.043b
Prostate gland 6 0.226 + 0.006 a 0.410+0.048 b 0.356+ 0.045b
9 0.142+0.010a 0.386 + 0.027 b A 0.263+0.030Cca

Data are mean + SEM (n = 6 rats/treatment). Values with different letters within row were significantly different (ANOVA, p <
0.05). e Sgnificantly different between day 3 and 9 at the same treatment (ANOVA, p < 0.05). a Sgnificantly different between
day 6 and 9 at the same treatment (ANOVA, p < 0.05) m Sgnificantly different between day 3 and 6 at the same treatment

(ANOVA, p < 0.05)

Effect of Cu-NPs on sperm parameters in testes
and epididymis

The effect of daily injected to 20 and 40 mg/kg Cu-
NPs for 3, 6 and 9 days on sperm cdlls life, sperm
concentration and sperm abnormalities in testis and
epididymes (head and tail) of abino rats were
shown in tables (3-5). The percentage of sperm life
in the testis and epididymes (head and tail) showed
significant decrease (p < 0.05) compared to control
groups of each treatment and time point with more
decreasing with high concentration of Cu-NPs and
longtime of exposure (table 3).

The sperm concentrations in the testis and
epididymes (head and tail) were exhibited
significant increased (p < 0.05) with both Cu-NPs
concentration compared to the control (table 4). A
concentration effects of Cu-NPs were observed in
the testis and epididymis tail with less increase with

40 mg/kg Cu-NPs when compared to 20 mg/kg Cu-
NPs at the same time point (table 4).The sperm
concentration in the testis and epididymis (head,
tail) showed a time effect (table 4). Table 5 reveals
significant increase (p < 0.05) in the percentage of
sperm abnormalities in the testis and epididymis
head and tail with both Cu-NPs concentrations over
longtime of exposure .The elevation of sperm
abnormalities in the testis and epididymis (head,
tail) showed concentration and time effects with
more increasing with high Cu concentration at day 9
when compared to low Cu concentration at day 3
and 6 (table 5).

The sperm abnormalities that observed with both
Cu-NPs concentration at day 3,6 and 9 involved
deformed head, detached head, coiled head, coiled
tail, curved tail and loss of head spine when
compared to normal sperm structure that consist of
head with spine, middle piece, and tail (figure 1).

Table (3): The percentage of spermsviability (spermslife) in ratsinjected with 20 and 40 mg/kg/BW of Cu-NPsfor 3, 6

and 9 days
Parameters Time/Days Control 20 mg/kg Cu-NPs 40 mg/kg Cu-NPs
@ 3 96.67+0.21a 66.17+0.47 b 64.33+0.88¢c
1S B 6 96.50+ 043 a 63.83+ 0.31 bm 61.67+0.33cm
g. - 9 97.33+0.33a 60.83 + 0.48 be 56.17 + 0.48 ce
5 2 3 97.83+0.31a 64.17+0.48b 60.33+ 0.66
‘é’, % g § 6 97.67+021a 61.33+0.33 bm 58.17+0.31cm
= S = 9 97.83+0.31a 59.17 + 0.31 be 53.67 + 0.49 ce
o 5 _ 3 98.17+031a 63.67+0.49b 59.17+047c¢c
E a 8 6 98.83+0.17a 60.17 + 0.47 bm 57.33+042cm
9 98.83+0.17a 58.50 + 0.43 be A 51.50+ 0.43ce A

Data are mean + SEM (n = 6 rats/treatment). Values with different letters within row were significantly different (ANOVA, p < 0.05). e
Sgnificantly different between day 3 and 9 at the same treatment (ANOVA, p < 0.05). A Sgnificantly different between day 6 and 9 at the same
treatment (ANOVA, p < 0.05) m Sgnificantly different between day 3 and 6 at the same treatment (ANOVA, p < 0.05)
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Table (4): The sperms concentration in ratsinjected with 20 and 40 mg/kg/BW of Cu-NPsfor 3, 6 and 9 days

Parameters Time/Days Control 20 mg/kg Cu-NPs 40 mg/kg Cu-NPs
- 3 51979.2 + 408.8 a 71666.7 £ 2000.4 b 68125.0 + 2060.3 b
S| % 6 54270.8+987.1a 54270.8 £ 1254.3 am 57500.0 £ 2212.7 am
*Eé; [ 9 51354.2 +298.3a 66562.5+576.2b A 54270.8 + 746.8 Cc A
o
'f‘_! 3 26541.7+150.2a 45958.3+3189b 42666.7 + 333.3¢c
‘§ " g 6 31208.3+ 1309.3a 32291.7 £ 1918.6 am 31958.3 + 3159.9 am
s g T 9 26708.3+135.7a 32041.7 £ 1109.5 be 29916.7 + 1394.4 be
o
g | 2 3 307500+ 129.1a 68291.7 + 8813 b 65833.3 £ 1247.8b
§ - i 6 36000.0 + 766.5 a 36125.0+ 1938.4 am 50375.0 + 1311.4 bm
9 34125.0+201.6a 40541.7 + 439.8 be 30416.7 + 1457.3 ce

Data are mean + SEM (n = 6 rats/treatment). Values with different letters within row were significantly different (ANOVA, p <
0.05). e Significantly different between day 3 and 9 at the same treatment (ANOVA, p < 0.05). o Significantly different between
day 6 and 9 at the same treatment (ANOVA, p < 0.05) m Sgnificantly different between day 3 and 6 at the same treatment

(ANOVA, p < 0.05).

Table (5): The percentage of sperms abnormalitiesin ratsinjected with 20 and 40 mg/kg/BW of Cu-NPsfor 3, 6 and 9

days
Parameters Time/Days Control 20 mg/kg Cu-NPs 40 mg/kg Cu-NPs
3 7.83+03la 46.83+0.60b 57.33+049c
0 % 6 8.17+040a 67.83+0.40 bm 76.33+0.67 cm
aEs [ 9 833+0.33a 88.33+0.33be A 9533+ 0.33ce A
B
7= 3 650%0.22a 42.17+060b 5450+ 042¢
22| o 3 6 6.83+0.3la 63.67 + 0.67 bm 73.17+0.79 cm
g5 g T 9 567+033a 6117 0.48be & 7083+ 047 co A
g8 8
§ g_ 3 550+022a 4050+ 0.43b 51.17+0.60c
w E 6 567+0.33a 61.17 + 0.48 bm 70.83+0.47 cm
9 583+0.17a 82.50+ 0.50 be A 87.17+031ce A

Data are mean + SEM (n = 6 rats/treatment). Values with different letters within row were significantly different (ANOVA, p <
0.05). e Significantly different between day 3 and 9 at the same treatment (ANOVA, p < 0.05). A Significantly different between
day 6 and 9 at the same treatment (ANOVA, p < 0.05) m Sgnificantly different between day 3 and 6 at the same treatment
(ANOVA, p<0.05)

Figure (1): (A) (cu) normal sperm shape and (B) types of sperm abnormalitiesin ratsintraperitoneal injection with 20
and 40 mg/kg Cu-NPsfor 9 days. Normal sperm (n) consist of head with spine, middle piece, and tail. The sperm
abnormalitiesinvolved deformed head (df); detached head (dt); loss of head spine (Is); coiled head (ch); coiled tail (co)
and curved tail (cu).
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DISCUSSION
Body and reproductive organs weights

Decline in the average body weight reported in this
study are consistent with Zhang et al. (17), who
found that the intraperitoneal injection of gold
nanoparticles after 14 days in mice induced a
decline in the body weight. The authors suggested
that this way of exposure may cause some toxicity.
Decreasing the average body weight observed in
this study may attributed to the disturbance in
different metabolic activity that resulted from
intraperitoneal  injection.  Other  types of
nanoparticles (25 mg/kg TiO, NP) aso caused
decrease in the rat body weight when intraperitoneal
injection (18). Another ways of exposure to
nanoparticles aso caused decrease in the body
weight (13, 17). For example, Kim et al. (13)
found that oral exposure to 30, 125, and 500 mg/kg
of Ag-NPs for 13 weeks in male rats produced a
significant decrease (P < 0.05) in the bodyweight
after 4 weeks of exposure. A study by Zhang et al.
(17) found that oral administration of 1100 ug/kg
gold nanoparticles over 28 days caused a decrease
in the body weight and the authors suggested that
oral exposure to NPs could produce some effects on
the digestive system. The body weight of male
albino rats fed 1% and 2% TiO2 NP showed decline
after 65 days of exposure (19).

The results of this work revealed that intraperitoneal
injection of 20 and 40 mg/kg Cu-NPs resulted in
significant increase in testis, epididymis head and
tail, seminal vesicle and prostate glands relative
weights compared to control group at all-time point
(3, 6 and 9 days). The elevation of relative sex
organs weights observed in this study may be
related to histopathological changes in sex organs
(20) or to the level of serum testosterone that play a
major role in the maintenance of structural integrity
and functional efficacy of the sex accessary glands
(21). Kong et al. (20) illustrated that administration
of different doses Ni NPs caused increase in the
ratio of epididymis weight over body weight and
testes pathologies. A study by Bakare et al. (22)
also found that intraperitoneal administration of 0.5
ml TiO, NPs in mice caused pathological changes
in the testicular tissue such as congestion of the
inter-stitiumoedema, vacuolation and necrosis.
Garcia et. al. (23) found that intravenously injected
of 1 mg/kg Ag NPsin mice caused elevation serum
and intratesticular testosterone concentration after
15 days of injection.

Sperm parameters

The present study reveded that intraperitoneal
injection of 20 and 40 mg/kg Cu-NPs at different
time points caused a decrease in the percentage of
sperm life in the testis and epididymes (head and
tail) with concentration and time effect. This
reduction is occur due to the effects of hanoparticles
on the germ cells, which lead to disturbance of
spermatogenic process. Gromadzka-Ostrowska et
al. (24) exhibited that nanoparticles have the ability
to penetrate the blood-testis barrier and cause toxic
effects on male germ cells and reduced sperm
quality. A study by Xu et al. (25) illustrated

mitochondrial damaging and decline the levels of
ATP resulting oxidative stress in the testis, DNA
damaging and decrease in the quantity and quality
of epididymal sperm in mice injected with 20 mg/kg
of silicananoparticles for 15 and 35 days.

An incresse in the percentage of sperm
abnormalities and sperm concentration that
observed in the current study may be caused due to
the effect of Cu-NPs on the sertoli cells function or
oxidative stress. The results of this study is in
consistence with the suggestion of Kruszewski et
al. (26) who reported that Ag-NPs could react with
celluar DNA and stimulated inflammation,
oxidative damage and cellular dysfunction that
created genetic mutation and sperm cels with
abnormal morphology. In testes, the sperm cells are
amost immature, and they are getting mature
through passing the epididymides tail (27). Talebi et
al. (28) found that oral administration of 50 and 300
mg/kg zing nanoparticles for 35 consecutive days
caused the presence of vacuoles in the cytoplasm of
sertoli cells and affect the function of these cells
which led to increase the percentage of sperm
abnormalities. Exposure to silver nanoparticles can
cause the inflammation and oxidative damage as
well as increase the rates of sperm abnormalities
and genetic mutations (29). Smith et al. (30) found
that at 4-8 days post-injection of anatase titanium
dioxide nanoparticles in mice induce structural and
functional sperm deficiency associated with
infertility, and DNA damage via oxidative stress.
The oral administration with 200 mg/kg of Ag NPs
in mice for 5, 10, and 15 days caused decrease in
the percentage of sperm viability and sperm
concentration as well as an increase in the
percentage of sperm abnormalities that observed in
the testis and epididymis (14). In rats, the ord
exposure to 100 mg/kg of TiO, NPs for 8 weeks
also caused decline in the percentage of sperm
motility, viability and sperm concentration as well
as an increase in the percentage of sperm
abnormalities (31).

Generally, the intraperitoneal injection of Cu-NPs
could affect immature sperm cells in the testes and
mature one that stocked in the epididymis. The
reduction in the number of sperm viability, and the
elevation of sperm concentration and abnormalities
in the testis and epididymis in this study, depending
on concentration and time of exposure. However,
Gromadzka-Ostrowskaa et al. (24) found that a
dose-dependent (5 and 10 mg/kg body mass) and
time-dependent (24 hrs, 7 and 28 days) decline the
sperm count in the rat epididymis, and elevation in
number of dead sperms after intravenousy
administrated with Ag-NPs.

CONCLUSION

The present obtained results demonstrated that
copper nanoparticles can be considered as a
reproductive toxicant by diminish the number of
sperm parameter indices in addition to decline the
body weight, which led to a negative effects on the
activity of male reproductive system. The effects of
nanocopper on  reproductive indices are
concentration and time-dependent. Further research
is needed to clarify exposure by measuring the
hormone levels and pathological changes.
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RECOMMENDATION

The researchers recommend to study the effect of
Cu-NPs on female reproductive system and
embryonic development in addition to investigate
the effect of these materials on immuno-histo
system.
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ABSTRACT

Infection is the most important factor for delayed wound healing. Many therapeutic techniques are used for
enhancing infected wound healing including the use of two different laser sources. Each wavel ength has different
biological effect on healing process. An dlliptical full thickness skin wound was created aseptically on a back of
45 adult's female BALB/C mice. The wounds were infected with  Acinetobacter Baumannii, and the mice were
randomly divided into two groups, first group (non-irradiated, controls), 15 animals (five in each subgroup)
divided according to days of irradiation. Infected (irradiated groups) randomly divided into two principle groups,
first set exposed for 5 minutes, the second set exposed to 15 minutes). Animals killed on day 3, 5 and 10 after
contamination. Laser phototherapy was carried out with a diode [810nm, power=57 mw, continuous wave laser,
power densityll.4mw/ cm?]. [635 nm, power = 48.5 mw, continuous wave laser, power density =9.4 mw/ cn¥,
the output of each laser fitted with a beam expander to irradiate a circular area of diameter (2.5) cm (area = 5¢cm?).
Phototherapy started directly after surgery and repeated for 3, 5 and 10 days. Histological analysis showed that
control subjects had lower granulation tissue compared to irradiated subjects. Irradiated subjects had a lower
amount of inflammation compared to controls. Irradiated subjects also showed a more intense re- epithelialization.
The granulation tissues were mostly mature in these subjects at the end of the experimental time especially when
both wavelengths were used. The present study showed that cold laser therapy has a certain effect on healing of
infected wound, especially with association of 810nm+635 nm.

Keywords: infected wound, combination of two wavelengths of laser, Acinetobacter Baumannii
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INTRODUCTION

The skin is the largest body organ and essentially
composed of epidermis and dermis. It has five vital
functions. protection, sensation, thermoregulation,
excretory function, and metabolism (1). Wound
healing is a complex biological process, which
results in the restoration of tissue integrity.
Physiologically, it can be broken down into four
distinct phases:. homeostasis, inflammation,
proliferation and tissue remodeling (2).

Skin flora originates from varying parts of body, but
generally do not cause disease. Despite they are not
pathogenic in their region, various microorganisms
may promote pathogenic ones as a result of
discrepancy of the local circumstances and body
immunity, and a possibility of complication in
particular surgical procedure arises (3). Wound
infection is the principle familiar complication in
healing wound and preceding both vascular and
cellular reaction in tissue. The healing of infected
tissue take place entirely after the clarification of
infection process and eliminates necrotic tissue
(3,4). Previous studies approved the benefits of
cold laser therapy (CLT) at some wavelengths in
improving tissue repair by accelerating cell division,
increasing phagocytic function of leucocytes,
increasing granulation tissue formation and collagen
deposition (5). Cold laser therapy stays a
questionable for non-healing wounds. Wound
healing, infection is essential point. Patients with
infected wounds have a risk of developing
bacteremia, which have letha consequences and
healthcare cost.

There are sporadic literatures on the effect of CLT
on healing of wounds that colonized by pathogenic
bacteria, such as Saureus, A.Baumannii and
Pseudomonas aeruginosa (6). Acinetobacter
Baumannii is a gram- negative bacilli that had been
emerged in recent years as leading cause of
nosocomia infections associated with elevated
morbidity and mortality, A. Baumannii treatment
became a problem in recent years due to its
increasing antibiotic resistance strains, so many
studies were conducted to discover new modalities
of treatment (7).

A combination of two wavelengths with different
absorption manners may accelerate wound healing.
In spite of various studies and researches that
referred to the use of cold lasers in the treatment of
wounds, few of these researches examined the effect
of laser on the infected wound, as well as few of
them applied the usage of combination of two wave
lengths at the same time (5). Thus, the present study
aimed to evaluate the benefit of combination of two
wavelengths of cold laser by using beam combiner
(an optical system) in treating wounds infected with
A. Baumanniiin mice.

MATERIALS AND METHODS

Forty-five (45) females of BALB/c mice weighing
(18-32) gram were enrolled in the study. Animals
were kept in individual plastic cage in hygiene
conditions with wood chip bedding and maintained
a 22 C° in day/night light cycle and fed with
standard pelted laboratory diet and had water
libidum.

Irradiation procedure

All equipments were calibrated prior to the study to
make sure they delivered an accurate dose during
the study protocol. The method of irradiation was
standardized before experiment. Low energy
continuous wave portable 635nm and 810 nm from
(Laser Scientific Ltd, UK) was used in al
experiments of irradiation. The output power was
measured using a laser power meter (SOLO PE
Genetc -Eolnc, Canada). Cold laser therapy was
started immediately after surgery and repeated at
3,5,10 days. This protocol was chosen because the
conventional clinical approach to laser therapy for
wounds, were 3-5 exposures per week in 24 -hours
interval (6, 8-10).

Beam combiner

Components of beam combiner used in this study :
beam splitter (is a common optical component that
partialy transmitted and partially reflects an
incident light beam, usually in equal properties and
its designed for well defined dividing ratio (r:t)
reflectance=transmission for visible light source of
light (laser No.1, 635nm, laser No.2, 810nm). Two
beam expanders, plane mirror at 45°C (figure 1).
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Figure (1): Beam Combiner System

Treatment parametersfor beam combiner

Area of spot size at wound surface, (area=5cm?),
Irradiance for 810 nm is equa to 11.4mW/cn?,
Irradiance for 635 nm = 9.4 mW/cnm2. Dose equals
to 3.4¥cn? for 810 nm at 5 minutes. Dose equals to
3Jcmz for 635 nm at 5 minutes. Total doses for 810
nm and 635 nm for 5 minutes equal to 6.4Jcm?
Dose equals to 10.26 Jcm? for 810 nm at 15
minutes, and dose equals to 9 Jcm? for 635 nm for
15 minutesis equal to 19.26 Jcm2
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Wound modéel Table (1): Distribution of animal groups
On day zero, the day of wounding and inoculation, Infected control No. of ”.‘fecg?dtzgd No. of
mice were anaesthetized with injection of ketamine groups animals 'r;?o['ﬁ)s animals
at.13(.)mg/kg anql xylazine at 10mg/kg was given via Group for 3 days Irradiated
injection for pain management. Hair was clipped with 5
from the cervica to mid-lumber dorsum. The 5 minutes for 3
operative site was prepared aseptically with alcohol days
70% and an dliptic full thickness skin wound was Group for 5 days Irradiated
created aseptically with scalpel in al mice on the 5 ~With5
shaved back of the animal skin defect overlying the mi m:jt;a;or 5
thoracic spina column and adjacent musculature (8, -
9, 11, 12). Each wound was measured Group for 10 days Irmka;d
approximately (1.4-2.0 cm). The wound was left S minutes for
uncovered during whole period of experiments. 10 days
Irradiated
Per centage of wound closure with 15
minutes for3
At 3, 5, and 10 days after wounding, the area of da_ys
wounds of all mice were recorded. The wound area Irre_ﬂ:agd
of all mice was measured at regular intervals with a mimteafors
caliper. The wound area for al ellipses was days
calculated asfollows (12): Irradiated
Area=L/2xW/2xT (cm) 2 with 15
Where L and W are the length and width minutes for
respectively (1-14). 10 days
Percentage of wound closure was calculated using Total No. of animals =30+15=45 animals

the following Formula (13):
(Area of 1 day- Area of x days)/ Area of 1 day)
x100%.

Bacterial strain and inoculation preparation

Swab samples were taken from wound areas of
patients whose wounds

were infected with Acinetobacter Baumannii and
were suspected (using sterile disposable cotton
swabs in transport media).

These samples were collected from patients
hospitalized at Al-Yarmook teaching hospital in the
Baghdad. One isolate of Acinetobacter Baumannii
was selected according to the resistance test to
severa antibiotics. A. Baumannii was identified by
using microscopic, cultural  characteristics,
biochemical test and API system (14,15).
Immediately after the creation of wound, a bacteria
suspension containing 108 cells in 50 pl sterile
normal saline was inoculated on the surface of each
wound with a pipette tip and then was smeared on
to the wound surface with a sterile disposable
cotton swab (14).

Study design

Prior to surgery, an inoculation of the wound with
bacterial suspension was done. Animals were
divided into two principle groups, irradiated and
infected group (30 animals) and control non-
irradiated group (15 animals). Wounds were
irradiated for 3, 5 and 10 days beginning on day one
immediately post inoculation. This regimen was
chosen because the common clinical approach to
laser therapy for wounds is three and five exposures
aweek at 48 hours intervas (6,8, 10, 16). Animals
were euthanized immediately after completion of
exposure of the wound on day 3, 5 and 10. The
distribution of animal groupsis shown in table (1).

Histopathological evaluation

At 3, 5, and 10 days after wounding, five mice were
selected from each group randomly and killed by
ether inhalation. The tissue specimens were stained
with hematoxylin and eosin and examined with a
semi-quantitative method (16).

Histopathologica parameters:  polymorphnuclear
leucocytes (PMNL), re-epithelialization, fibroblasts,
angiogenesis, granulation tissue formation and
collagen fibers deposition were evaluated. The
sections were examined by histopathologist's
experts and assessed on a scale of 0-3 (6, 10).
Sections were graded for wound healing according
to seven parameters related to acute inflammatory
response and repair: polymorphnuclear leucocytes,
granulation tissue, fibroblasts, collagen deposition,
and evidence of epithelialization. Each feature was
semi quantitatively evaluated (from O=absent or no
evidence, to 3= prominent =marked) based on well-
defined and reproducible histological feature as
described by (17).

Statistical analysis

Statistical analysis and reporting of obtained data
were carried out by using the computerized database
structure;  statistical package for socia science
(SPSS V.20, computer software was used for this
purpose). Freguency distribution was done for the
study variables. Data were reported and presented as
mean +SD and or (95% confidence interval) for the
normally distributed variables. The bootstrapping
was done for small groups to the 1000 sample size
and the statistical significance of difference between
mean of a normally distributed continuous
parametric variables of two groups was assessed
using the independent samples students t-test; and
the Analysis of variance (ANOVA) were used to
compare continuous parametric variables between
more than two groups. Statistical tests were
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approved by assuming a null hypothesis of no
difference between mean of variable, a P vaue
<0.05 and <0.005 was considered statistically
significant. Histopathological parameters were
compared via Chi-square test.

RESULTS

Wounds infected with Acinetobacter Baumannii
revealed inflammation sequences after 48 hrs.

Per centage of wound closure

No significant differences were shown for wounds
closure between contaminated groups exposed to
6.4Jcmz, (27.497+11.058), and controls
(20.011+7.037) at day 3 after treatment.

While significant difference was observed for
wound closure between contaminated group

exposed to (19.26 Jcm?) (52.887+10.941) and
controls (20.011+7.037) (P=0.025) (table 2).
Significant differences were observed for wound
closure between contaminated groups exposed to
(6.4Jcm?) (47.191+8.805), and___ controls
(34.751+5.852) at day 5 after treatment , while the
group exposed to (19.26Jcn?) showed  high
significant difference for wound closure between
contaminated group (62.537+6.706) and controls
(34.751+5.852) (P=0.001) (table 2).

At day 10 after treatment, contaminated groups
exposed to (19.26Jcnm?) showed very high
significant difference with controls (97.064+2.865)
(48.256+18.0)  respectively  (p=0.0002) and
significant difference for wound closure between
contaminated groups exposed to (6.4 Jcm?)
(58.435+10.789) and controls (48.256+18.0)
(p=0.0085) (table 2).

Table (2): Effect of 635nm red laser and 810 nm IR on wound closure% in mice
(Infected groups)

Vol. 11, No 3, September 2016 28

DESE  DUFEERES Contaminateg e g](;ari”rr;?) = Infwegalvzzlljgticﬁr- RErR ANOVA*
e e e ) (m:SD) test* (P-valug) | F value (P-value)
D310 | S O inen | 0070w TG a0
sty S | nn o
STETges === =peweus . Epe s

*Bootstraping was done for the independent samples up to the sample size 1000.
**=t-test; statistically significant at level of significance of 0.05, 0.005.
***= oneway ANOVA; statistically significant at level of significance of 0.05, 0.005

Histological observations

Healing process characterized by incomplete
epithelization and presences of collagen and
granulation tissue with absent of necrosis were
observed at irradiated infected groups on day 3,
after the exposure for 15 minutes (figure 2).

Progressive healing was seen in the infected wound
exposed to 15 minutes on day 5 with complete

O = oW D LR

Mo evidence
Incomplete
Complete
keratinization
Absent
Presenl
Absent
Present

Epithelial * CollagenNecrosis

Absent

Granulation ®

htild

epithelialization, granulation and enhance collagen
deposition compared to no healing seen in control
group (no epithelialization, no granulation tissue
formation and no collagen deposition) (figure 3).

A complete healing with complete re-
epithelialization mature granulation formation and
collagen fibers were seen in the infected wound
exposed to 15 minutes on day 10 compared to
incompl ete healing of control group (figure 4).
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Figure (2): The Semi-quantitative histopathological evaluation at day 3 after wounding .
* Significant (Chi-square=15, df=2, P=0.001)
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Figure (3): The Semiquantitative histopathological evaluation at day 5 after wounding (infected groups).
* Significant (Chi-square=15, df=2, P=0.001)
** Significant (Chi-square=30, df=4, P=0.005)
*** Sgnificant (Chi-square=15, df=2, P=0.005)
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Figure (4) : The Semi-quantitative histopathological evaluation at day10 after wounding (infected groups).
* Significant (Chi-square=15, df=2, P=0.001) ** significant (Chi-squar e=30, df=4, P=0.005

DISCUSSION

Cold laser therapy (CLT) is a type of phototherapy,
which concerns the application of CLT light in the
red or near infrared wavelengths to treat different
diseases and injuries. The light is regularly
monochromatic and coherent and produces by lasers
and used to enhance healing, regeneration. Increase
the rate quality and tensile strength of healing tissue
(18,19).

The present study aimed to investigate the effects of
using two wavelengths CLT on healing processes of
wound infected with Acinetobacter Baumannii
Bacteria.

Two fundamental considerations were made from
the outset of study: a cutaneous wound model was
selected based on findings of aprevious studies,

where an open wound did not negatively affect
animal health during more than 15 days protocol
(20).

Many positive effects of CLT have been recorded in
repair of cutaneous wounds.

Both experimental and human researches has shown
enhanced collagen synthesis, these being a property
to incressed ATP (Adenosine triphosphate)
production and enhanced cell metabolism and
fibroblast reproduction or spreading positive
significant wound healing seen in the irradiated
infected groups expressed by decrease inflammation
and increase granulation tissue formation, collagen
deposition compared to non- irradiated control
group, this may be due to the effect of combination
of two wavelengths laser ( red + infrared) which
leads to increase ATP (Adenosine triphosphate)
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production and cell metabolism and fibroblast
proliferation. For infected wounds in rats estimated
by Histopathologica and immune histochemical,
Ferreira etal noticed a huge amount of macrophages
in the lesions treated with laser 632.8nm.This
explained that laser therapy augment the phagocytic
capacity of macrophages, assisting cleaning of the
wound Ferreira study (21).

This result is in agreement of same finding noticed
by (22,23).

A complete distinguishing of the effect of light on
healing is remaining far away, and the mechanism
of stimulation of specific cells, such as fibroblast,
remain unknown. For this reason of knowledge
demonstrates why it is so hard to explain effective
protocols for the treatment of various wound types
of in compromised subjects. Another important
parameter in this study was the irradiance (energy
density). Our results showed that on day 5, the
infected group showed a positive effect of complete
healing of the wound at (19.26 Jcm?) expressed by
complete re-epithelialization, granulation tissue
formation, increase collagen deposition and
decreased inflammation which goes with the wound
closure percentage and this finding suggest that the
beneficia effect may be due to the direct effect of
laser on host tissue (10). Using a combination of
(Red 635nm+IR 810nm) cold laser, we achieved a
best result in wound healing with dose 19.26J/cm? at
15 minutes for 5 and 10 days where complete
healing of wound was seen compared to incomplete
healing shown by control . Using optical system_in
this study is to interfere two wavelengths (red and
810nm) to reduce illuminated time. It was noticed
that if an animal's model exposed to laser No 1, for
5 minutes and then to laser No.2 for another 5
minutes, the summation of time exposure will be 10
minutes. While using (optical system) (beam
combiner it reduce the time of exposure. (Two types
of laser at the same time) i.e. 5 minutes only.

The results showed that both doses have the same
noticeable effect on wound healing but the effect is
more clear at (19.26Jcn?) and this in accordance
with the result of Castano study (24). who noticed
that when irradiance is constant, the biological
effect of laser needs enough time and this effect
depends on the total dose (absorbed photon) more
than on intensity of laser (irradiance) and this
incident called (Importance of irradiated time). The
principle advantage of beam combiner is to use
certain illuminated time, because illuminated or
irradiation time is the most important factor
affecting photo biological response (24,25).

There has been many projects suggested that the
photons absorbed by cytochrome
C oxidase, which leads to dissociation of the
inhibitory molecule, nitric oxide, from oxygen
binding sites within the enzyme, thus elevating the
enzyme activity in cellular respiration. The primary
cellular effect of CLT is to elevate the activity of
enzyme;, it makes sense to suppose that this
increased activity should take for a sufficiently
enough time to have real effect on celular
metabolism.

Wavelengths are an important and essentia
parameter of CLT because it interacts with certain
molecules (26,27). It is accepted that red light affect
directly on mitochondria, infrared light interact with
cell membrane and each type of light after specific
therapeutic actions. This indicates that the use of

associated wavelengths may further improve the
outcome treatment (26, 2, 29).
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ABSTRACT

The present study was conducted to investigate the effect of silver nanoparticles that were prepared by using the
Lawsoniainermis extract against two multiple antibiotics resistant Gram negative pathogenic bacteria ( E.coli and
Proteus mirabilis) and one gram positive pathogenic bacteria ( Saphylococcus aureus).

Results showed that the observed color of the mixed solution of extract and 1 mM silver nitrate changed to dark
brown. The solution is considered to be an evidence of the nanoparticles formation, where the UV-VIS
spectrophotometer showed the absorption peak 400 nm. However, the study of XRD diffraction showed peaks
(111, 200, 220) and the antibacterial activity of the particles prepared showed the antibacterial activity against
tested species.

Keywords: silver nanoparticles, Lawsonia inermis, bacteria
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INTRODUCTION

The resistance of bacteria to antibiotics is a clinical
problem, which relies on many medicinal plants as
an dternative to antibiotics (1-3). Henna plant isa
smal tree and scientificaly caled Lawsonia
inermis. It can be grown in many tropical and non-
tropical areas. It is used mainly and commonly in
cosmetic industry.

Henna Plant contains specia components in its
leaves such as severa biologically active substances
that act as analgesic as well as it can be used to
reduce body temperature, improve the color and
health of the hair. In addition, it has been studied in
cancer cases and to inhibit the growth of bacteria,
parasites and viruses (3,4).

Recently, nanoparticles field has got a lot of
attention of scientistsin the nanotechnology science
to reveal high activities of materials (1). The
nanoparticles of noble metals such as gold, silver ,
zinc and platinum has been used in many products,
which are in contact with the human body like as
detergents, cosmetics and toothpaste. In addition to
the studies of pharmaceutical and medical uses for
an antibacterial, anticancer and antipyretic (5-9).
The preparation of nanoparticles process depends on
the biological methods, which are more significant
than the physical and chemical processes because
of the cogt, low exhausting of energy and heat and
non-toxic, which is considered as environmentally
friend (10-12).

Many studies had pointed out the use of plant
extracts as a reductant in preparation of silver
nanoparticles , such as the use of Aloe vera plant,
which showed inhibitory effect on the E.coli and
Saphylococcus aureus (13), where the silver
nanoparticles was prepared by using the
pomegranate peel extract as a reducing agent,
which had inhibitory effect on E.coli and
Pseudomonas  aeruginosa  and Klebsiella
pneumoniae (14).

In addition, other plants such as Artemisia pallens
(15), Murrayako enigii and Zea mays (16) and
bananas in addition to lemon , black pepper and
Myrtus communis had been used as reducing agents
for diver nanoparticle preparation (17-19).

In addition, other plants such as Artemisia pallens
(15), Murrayako enigii and Zea mays (16) and
bananas in addition to lemon , black pepper and
Myrtus communis had been used as reducing agents
for diver nanoparticle preparation (17-19).

Because of bacterial resistance to antibiotics as well
as the evolution of multiple antibiotics resistance,
many plants have been adopted as dternative
sources to antibiotics. Therefore, this study aimed to
use the henna powder as a reducing agent in the
preparation of silver nanoparticles and to study its
influence on a number of human pathogenic
bacteria.

MATERIALS AND METHODS
Samples

Clinical samples were collected from different
hospitalsin Kirkuk city.

The samples were planted in bacteriological culture
media and then the grown isolates were identified
depending on the reliable diagnosis sources (20-22).
The diagnosis was confirmed by using API20E
system and API staph system.

Plant extract preparation

Henna powder was obtained from local markets. A
weight of 2 g of powder was dissolved in 50 ml of
sterile distilled water. The solution was left for three
hrs. on a magnetic motor, then left for one hr.
before the filtration with Whatman No. 1. filter paper

D).
Antibiotic sensitivity

To study the sensitivity of the bacteria to a number
of antibiotics, disc diffusion method was adopted,
where the results were compared with standard
diameters of inhibition (23, 24).

Preparation of silver nanoparticles

10 ml of Henna extract were added to 90 ml of
1ImM silver nitrate solution. To obtain reduction
process, the solution was left at room temperature
until observing the color change. The process was
carried out in the dark to avoid photo oxidation (25).

Silver nanoparticles characterization

According to (25), UV-VIS- Spectrophotometer
device (JASCO) was used to detect the absorption
spectrum  of the particles. The size of particles
were determined by using the x-ray diffraction
((XRD) device type (Shimadzu). In addition, the
scanning electron (TSCCAN - VEGA) was used.

Antibacterial activity

Well- Diffusion method in Mueller —Hinton ager
was followed to study the inhibitory effects of the
particles on the growth of the number of humans
pathogenic bacteria. The bacteria was characterized
as a multiple-antibiotics resistance.

The prepared media was poured in the dishes to be
harden. The bacterial inoculum was prepared and
compared to standard MacFarland tube (1 * 10%)
cfu; Muller Hinton dishes were inoculated using
cotton swabs. Using the cork borer, a number of
wells were developed in each plate (6 mm)
diameter. The holes were individually fuelled with
60 ul of Henna extract, solution of silver nitrate
1ImM and silver nanoparticles. Finaly, the dishes
were incubated at 37 ° C for 24 hrs. (26).
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RESULTS AND DISCUSSION

Three species of gram positive and gram negative
bacteria were selected (three isolates of each
species), and characterized according to their
resistance to the largest numbers of antibiotics
among bacterial isolates obtained. The species were
found to be resistant to five beta-lactam antibiotics
in addition to other types of antibiotics as shown in
table (2).

Table (1): Antibioticsresistant of tested bacteria

| solates AMC AX | AM IP | CAZ CRO CTX GM AK

E coli R R R S R R R R S
Staph.aureus R R R S R R R R S
P.mirabilis R R R R S R R R S

The reason of beta-lactam antibiotics resistance may
be due to production of beta-lactamase enzymes
especially for resistance to B-lactam antibiotics or
because of other resistance mechanisms. The
mechanisms are either naturaly depend on the
genotype or acquired (27).

Figure (1) shows the first step in the preparation of
silver nanoparticles as well as the process of
changing the color of a mixture of Henna extract
solution andlmM  silver nitrate to dark brown,
where the obtained results were same asin (28- 30).

Figure (1): Synthesisof silver nanoparticles

The formation of silver nanoparticles was confirmed
by studying the UV/VIS absorption spectrum as a
second step, which was 400 nm as shown in figure
(2) that are consistent with (31).
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Figure (2): UV-visible absor ption spectra obtained for
silver nanoparticles synthesized by Lawsonia inermis

Figure (3) reflected the third step of confirmation of
silver nanoparticles formation. The study of X-ray
diffraction showed the presence of three peaks of
the diffraction rays (111, 200 and 220) which were
considered to (34.3, 41.5 and 63.25)° respectively.
The result was closed to Joint Committee on
Powder diffraction Standards (JCPDS). The particle
sizes were (5 nmto 111 and 8 nm to 200 and 7nm
220 nm) peaks using sherrer equation (32).

D = 0.9N B cosb
Where,
A= wave of X-ray ((0.1541 nm)
B= (full width at half maximum)
8=Diffraction angle
D= particles diameter
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Figure( 3): the XRD pattern of thesilver
nanoparticlesformed by Lawsonia inermis

The average particle size was 6.6nm, where is
closed to (33), who indicated that the particle sizes
were (5.3, 8.2 and 5.1) nm to the peakes (111, 200
and 220) respectively. The results of the present
study also were in agreement with (34), where the
particle size was 7.40 nm. Figure (4) showed the
accumulation of silver nanoparticles using a
scanning electron  microscope in  different
magnification.

Through the study of the effect of silver
nanoparticles on some pathogenic bacterial isolates,
the inhibition of the growth reflects the
effectiveness of silver nanoparticles on selected
pathogenic bacteria which are characterized as
multiple - antibiotic resistance as shown in table
(2). According to the results, the higher inhibition
zone is 32 mm for Saph. aureus using absolute
concentrations of silver nanoparticles while in
concentration 35%, the lowest inhibition zoneis 8
mm for the isolates (No. 2 and 3). The highest zone
of inhibition of P.mirbils growth is 34 mm for the
isolates (No. 2 and 3) in absolute concentration
while the lowest zone was 5 mm for the same
isolates in concentration 35% . The largest diameter
of inhibition was 35 mm for isolate (No. 2) of
E.coli in the absolute concentration while lowest
zone for the isolates (No. 2 and 3) was 8 mm in the
concentration 35 %.
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Figure (4): Scanning electron micrograph of silver nanoparticles

The selected isolates were characterized as a
multiple- antibiotic resistance. In the other hand,
there was little inhibition against three isolates in
concentration 25%. However, more future studies
needed to improve production or combination with
antibiotics to promote the antibiotics activity.

The effectiveness of the prepared particles were
tested where it was more than the effect of Henna

extract alone and silver nitrate 1mM. Additionaly,
the results showed that the effect of the particles
prepared with henna extract was more than the
effect of particles prepared using a Clitoria ternatea
extract on same types of bacteria as the inhibition
zone which was not exceed more than 17 mm (35).

Table (2): Antibacterial activity of slver nanoparticlesresistant of tested bacteria

Staph. aureus

Concentration of silver

nanoparticles % Zone of inhibition for

isolate No.1(mm)

Zone of inhibition for
isolate No.3(mm)

Zone of inhibition for
isolate No.2(mm)

100 30 32 30

50 21 18 17

35 9 8 8

25 0 1 2
Henna extract 20 20 20
AgNO; 15 15 15

Proteus mirabilis.

Concentration of silver

nanoparticles¥% Zone of inhibition for

isolate No.1(mm)

Zone of inhibition for
isolate No.3(mm)

Zone of inhibition for
isolate No.2(mm)

100 32 34 34

50 20 19 17

35 7 5 5

25 0 1 0

Henna extract 20 20 20

AgNO; 15 15 15
E.coli

Concentration of silver

Zone of inhibition for

i 0
BT e isolate No.1(mm)

Zone of inhibition for
isolate No.3(mm)

Zone of inhibition for
isolate No.2(mm)

100 34 35 34

50 25 23 24

35 9 8 8

25 1 1 1
Henna extract 20 20 20
AgNO; 16 16 16
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CONCLUSION

When Lawsonia inermis extracts were mixed with
[1mM] AgNQOS3 solution, the color of the reaction
medium had changed to dark brown, which
indicated the formation of SNP during reduction of
silver ion. The solution is considered to be an
evidence of the nanoparticles formation, where the
UV-VIS spectrophotometer showed the absorption
at peak 400 nm and XRD showed peaks at (11, 200,
220). However, the study of antibacteria activity
of the particles formed appeared to have the
inhibitory activity against multiple — antibiotics
resistant bacteria (E.coli, Staphylococcus aureus ,
proteus mirabilis).
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ABSTRACT

The present study aimed to examine the concordance between FISH/CISH techniques for assessment of
amplification of her2neu gene in Iraqi breast carcinoma patients. Seventy four (74) Iraqi breast cancer patients
were involved at the study from the Histopathology Department at the Central Public Hedth Laboratory in
Bagdad, Irag. Amplification of HER2neu was detected in (33.8%) by fluorescence in situ hybridization and
(13.51%) showed high amplification by chromogenic in situ hybridization and (32.43%) showed low
amplification. The results of chromogenic in situ hybridization were significantly correlated with the results of
two-color fluorescence in situ hybridization with the same tumors. In addition, the study involved the correlation
between HER2/neu level, progesterone (PR) and estrogen levels (ER).

Keywords: her2neu gene, FISH/CISH techniques, progesterone (PR) , estrogen (ER).
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INTRODUCTION

Breast cancer is considered one of the most common
types of cancer worldwide. The incidence rate of
this type of cancer was elevated in the last few years
inlraq.

In 2011, The Iragi Cancer Registry reported that the
breast cancer was the most frequent type of cancer
among women and accounted for approximately
one-third of the registered female cancer (1).
Her-2/neu is a proto-oncogene located on
chromosome 17¢g21 and encodes a 185-kD trans
membrane glycoprotein. Her-2/neu belongs to the
human epiderma growth factor receptor family that
plays an important role in the regulation of cell
growth, differentiation and survival. Her-2/neu gene
was found to be over expressed, amplified or both in
different human cancers, including breast cancer.
Amplification of this gene was recorded to be
occurred in 10-34% of breast carcinomas (2).

The studied hormonal receptors in breast cancer
were estrogen receptor (ER) and progesterone
receptors (PR). If the breast cancers are classified by
positive immunohistochemistry (IHC) expression of
ER and PR, then, they have different pathological,
and molecular characteristics (3). It could be
explained that risk factors are closely associated
with breast tumors ER+ and PR+ ,while etiology of
breast cancer ER- expression and PR- should be
independent of hormone exposure (4).

Fluorescence in situ hybridization (FISH)

It is a significant technique to study chromosomal
abnormality in tumor cells. The technique reached
high level of detection sensitivity (individual genes
can be detected), and high multiplicity (i.e. in the
same nucleus several probes can be applied) (5).
This delicate process consists of hybridizing a DNA
probe to its complementary seguence on
chromosomal preparations. Probes commonly are
labeled by two ways directly, by incorporation of
fluorescent nucleotides, or indirectly, by incorporate
reporter molecules to the probe, which subsequently
is detected by fluorescent antibodies. Finally, probes
and the targets DNA sequences are observed in situ
by fluorescent microscope (3,6).

Chromaogenic in situ hybridization (CISH)

Chromogenic in situ hybridization (CISH) technique
was introduced in last few years in which the DNA
probe was detected by an immune peroxidase
reaction (7). This method is similar to FISH, but it
does not require the fluorescence microscopy for
fina examination.

The bright field microscope is being used for
evaluation of slides instead of florescent microscope
dlides, which provides more morphological features
that can be observed and archived in contrast to fish
dlide, which cannot be archived.

Although two dual color protocol for CISH were
found, this technique was basically done using one

color. The most significant advantage of the two
colors is gene amplification distinguished from
chromosomal aneuploidy by a reference probe,
which is more accurate, faster and easier process

@).

MATERIALS AND METHODS
Patients

Seventy-four (74) Iragi breast cancer patients who
had lumpectomy with lymphnode clearance or total
mastectomy were involved at the study from the
archive of the center hedth Ilaboratory,
histopathology department, Bagdad, Iraq. Most of
these cases included invasive ductal and invasive
lobular carcinomatype.

Scoring of fluorescent in situ hybridization signal

Fluorescent in situ hybridization was performed
with a florescent method for molecular marker
(Her2/neuDNA) using kreatch digestion kits and
probe (POSEIDON-KREATECH, Netherland). The
Her2/neu (17q12) specific delegate DNA probe was
optimized to detect copy numbers of the Her2/neu
gene region at region 17912 within the cell. To
facilitate her-2/neu identification, chromosome 17
Satellite (SE) was included as interna control. The
probe was direct-labeled with platinum bright 495
(green region). The Her2/neu (17g12) specific DNA
probe was designed as dua-color assay to
chromosome 17 and amplification involving the
Her2/neu gene region at (17q12), which shall show
several red signals, while the chromosome 17
(internal control) centromere region shall provide 2
green signas. Otherwise, two red signas (R) and
two green (G) signals will consider normal
chromosomes 17(2 R2G).

Quantification of her 2/neu signals fluorescent in
situ hybridization was detected under fluorescence
microscopy at power 40x and 100x, and different
filters (FITC, TRITC TAXSAS RED) for the
counting of positive cells were carried out at ail
immersion (100x ).

Ratio of her-2/CEP17 shall be calculated and if the
ratio is equal or more than two, it was considered
amplified, and there is no amplification if the ratio
less than two was obtained for tumor cells between
20 to 60 cells, based on kits used (POSEIDON-
KREATECH, Netherland).

Scoring of chromogenic in situ hybridization

CISH method is depends on a simple bonding
reaction of a specific DNA probe to an enzymatic
indicator for create chromogenic reaction. The
presence of nucleic acid sequence in cells can be
detected with in situ hybridization using labeled
DNA probes. The zyto Dot SPEC her-2/neu probe,
consist of digoxigenin labeled polynuclectide
which target sequence of the her -2/neu, and the
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duplex formation visualized using primary anti-
digoxigenin antibody, which was detected by
secondary enyeme-conjugated antibody. The
enzymatic reaction of DAB leads to the formation of
strong permanent brown signals that can visualized
by light microscope.

The dides were staind by Zyto dot spec her-
2/neuprobe and kits and evaluated using an light
microscope  equipped with 40x dry objectives
scanned for best area represented tumor.

Scoring of the signal:normal gene copy number
was defined as 2 dots shaped signals per nucleus.
And Low-level amplification was consider upto 5
dots signals per nucleus in 50% of counting cancer
cells, or when a small gene copy cluster was noticed
High level of Amplification of HER-2 was defined
when alarge gene copy cluster in 50% of carcinoma
cells or 5 signalor more of separate gene copies
were seen. Images were captured using a Pixera
PV C100C digital camera (Pixera Corp., Los Gatos,
CA).zyto Dot SPEC her-2/neu probe and kits.

The scoring protocol for ER, PR

Staining by immunohistochemistry was done as
described by (9) using the commercialy used
ER,PR monoclona antibodies provided by Dako
company with detection kit.

RESULTS AND DISCUSSION

Distribution of sample study according to FISH
results

Ratio of her-2/neu gene (red signal) to chromosome
CEP17 (green signa) ratio higher than 2.2 was
considered as amplification, otherwise aratio less
than 2.2 was reported as non-amplification (and a
ratio between 1.8 and 2.2 was taken as an equivocal
result and counting additional 20 tumor nuclei were
counted for the equivoca cases (10) (table 1 and
figure 1). In the present study, seventy four (74)
cases were examined for her-2/neu by FISH and
(58.1%) showed no amplification, while 33.8 % (25
cases) were amplified for her-2/neu gene. Many
studies had confirmed the suggestion that (protein
over expression without gene amplification could
be as result from an increase of chromosome 17
copy number, which lead to increase the number of
copies of her-2/neu per nucleus in the absence of
“true” amplification of her-2/neu gene (11, 12).
ASCO/CAP guiddlines stated that at least 8 per cent
of equivocal cases on FISH exhibit polysomy of the
chromosome 17 (13).

Table (1): Distribution of sample study according to

FISH results

FISH result Number Per centage (%)
Amplified 25 33.8
Non-amplified 43 58.1
Equivocal 6 8.1
Total 74 100%
Chi-square (x°) 12,574 **
** (P<0.01).

Figure (1): AFISH for HER-2/neu genesignals (Orange)
amplification (more than 2 copies of gene per cell

(x100).b: Polysomy of chromosome 17 (mor e than 2 copies

per cell. (A): HER-2/neu gene signals (Orange)
amplification (more than 2 copies of gene per cell. (B):
polysomy of chromosome 17 (mor e than 2 copies per cell)

Distribution of sample study according to her-
2/neu CISH

Significant difference were recorded in which
13.51% of cases had high amplification, while
32.43% had low amplification and the largest
percentage 54.06% were non amplified as in table
(2), figure (2). A previous study conducted by (14),
the amplification was reported in all cases tested,
39 of tumors were determined as non-amplified,
which were similar to the results of the present
study, while 9 cases had low amplification and 27
cases had high amplification.
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Table (2): Distribution of sample study according to
her -2/neu CISH results

CISH result Number Per centage (%)
Amplified High. 10 13.51
Amplified Low. 24 3243

Non-amplified 40 54.06
Total 74 100%
Chi-square (X 9.857 **
** (P<0.01)

ER receptor and other growth factor signaling
pathways in breast cancer cells (16). The results
showed that 64.3 % of cases of ER positive
showed non amplification of her-2/neu, while 26.2
of ER positive cases had her-2/neu amplification.
The results obtained from studies (10, 17) showed
that 18 % of breast cancer were both ER over
expression and her-2/neu amplification, also there
were significant but not inverse correlation of her
2neu with PR receptor. In the present study, 25
cases had her-2/neu amplification 46.1% and were
positive for PR and 27.1% were negative. This came
in concordance with (18). Severa studies had
suggested that ER-positive breast cancers with her-
2/neu amplification could be less responsive to
tamoxifen (19).

Table (3): Association of estrogen receptor and progesterone receptor by IHC
with Her-2/neu amplification by FISH

Figure (2): A: Low amplified 3-6 her -2/neu gene
copies B: High amplified her-2/neu morethan 6 gene
copiesof her-2/neu by CISH (X100)

Correlation of her-2/neu amplification by FISH
with estrogen receptor and progesterone
receptors

A significant correlation was found in the results of
the present study between hormonal receptor and
her-2/neu status (table 3). A significant inverse
association was noted between hormonal receptor
(ER status) and her-2/neu gene amplification in the
current study, and these results were in agreement
with those obtained by (15). The reason for this
inverse relation between hormone receptor ER and
her-2/neu amplification is suggested to be due to
complex interactive processes, signaling between

Total Amplified % Non- % Equivocal % Chi-
N=25 amplified N=6 Square
N=43

Estrog.

receptor

Positive 42 11 26.2 27 64.3 95 11.58
*x

Negative 32 14 43.75 16 50.0 6.25 12.05
*x

Progest.

receptor

Positive 26 12 46.1 12 46.2 7.7 9.97
*x

Negative 48 13 271 31 64.6 83 12.37
ok

** (P<0.01).

Correlation of her-2/neu amplification by CISH
with ER ,PR

There were negative relations between her-2/neu
amplification and ER in our findings. Out of 32
cases were negative for ER (34.38%) and showed
low amplification, while (21.87%) had high
amplification and (43.75%) of ER negative cases
were found non amplified as in the table (4). 48
cases of PR negative 25.00% showed low
amplification and 10.42% had high amplification
and 64.85% showed no amplification, where these
results were in agreement with  (20), who showed
a significant negative association with both ER and
PR positivity.

Comparison between FISH and CISH for her-
2/neu amplification

There were significant correlations between FISH
and CISH in which out of the 25 FISH amplified
cases, 24 cases showed amplification and one
showed no amplification by CISH, so the
concordnance was 96% between the two methods.
Out of the 43 FISH non-amplified cases, 38 were
non-amplified and 5 were low amplified <5 by
CISH. Out of the 6 cases at the range (1.8-2.2)
equivocal FISH cases, 3 showed low level of
amplification with CISH and the 2 other cases had
high amplifications (table 5). Our findings showed
complete agreement with (21) who reported that out
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of 18 cases showed amplification by FISH, 17 cases
showed amplification by CISH and only one case
was non amplified. In addition, out of 23 FISH non-
amplified her -2 /neu cases, 21 were non-amplified

similar to results obtained by many studies reporting
that a concordance between the two methods were
in the range of 83%-100% and not necessary
100% (22-24).

and two were amplified by CISH, which were very

Table (4): Correlation of her-2/neu amplification by CISH with ER, PR

Low High Non Chi-
Total amplified % amplified % amplified % Lare
N=24 N=10 N=40 =
Estrogen receptor
Positive 42 13 31.00 3 7.1 26 61.9 10.94 **
Negative 32 u 34.38 7 21.87 14 43.75 8.63**
Progesterone receptor
Positive 26 12 46.2 5 19.2 9 34.6 8.59 **
Negative 48 12 25,00 5 10.42 st 6458 | 1064**
** (P<0.01).

Table (5): Relationship between FISH her-2/neu/cep17 and CISH number of signal

FISH her-2/neu/cepl? CIER! MMilEE? E e 1 Chi-square (x%)
>5 <5 No signal
1.8-2.2 (n=6) 2 (33.33%) 3 (50.00%) 1(16.67. %) 9.832 **
>2.2 (n=25) 8 (32.00%) 16 (64.00%) 1 (4.00%) 11.684 **
Non amplified (n=43) 0 (0.00%) 5 (11.6%) 38 (83.4%) 14.022 **
** (P<0.01).

A high concordance between the FISH an CISH was
reported by (21), and agreed with our results as well
as with those obtained by (25,26) that showed high
concordance between the two methods. A recent
study had considered CISH as a reasonable
alternative for FISH (7). This minor difference in
the result of the two methods could be due to the
difference in the scoring system wused for FISH,
which is reported as a ratio of her-2/neu signa to
the chromosome 17 signal, while CISH used in
the study was single-colored assay, and only her-
2/neu average number of signals was reported. One
case in our study to amplification by CISH was
found non-amplified by FISH, in addition this case
had polysomy. Also 4 cases which are equivocal by
FISH were found amplified by CISH and had
polysomy of chromosome 17. The polysomy 17 was
found in these cases. The reason of this erroneous of
CISH results reported by (21) were in agreement
with our results. This could be the major problem
of single color CISH that cannot detect polysomy
cases as concluded by (27), who also reported high
concordance between the two methods and that 8
tumors were amplified by CISH but not by FISH. In
the present study, 10 tumors were amplified by
CISH but not with FISH and 5 cases were equivocal
and 5 cases were non amplified by FISH. The
differences between the two methods FISH and
CISH isrelated to alack of CISH chromosome 17
interpretation with one color CISH method.

CONCLUSION

There was a significant correlation between FISH
and CISH for assessment of her-2/neu in breast
cancer patients. The advantage of two-color FISH is
the ability to distinguish chromosomal amplification
from aneuploidy using a probe for chromosome 17
centromere, her-2/neu which is very useful for
equivocal cases. This property is not found with
one color CISH used in the present study.
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ABSTRACT

The frequency and prevalence of scabies Sarcaptis scabiei with some possible risk factors were studied in Anbar
province, Irag between May 2010 to February 2011. It was found that out of 401 patients with skin diseases there
were 200 scabies infestation cases (49.87%). Scabies frequency in women (65%) was highly significant (p<0.001)
compared to men. Higher scabies cases in rura (61%) then in urban residents. As age groups increased from
13years to >60 years scabies incidents decreased from 31.5% to 5.5% respectively. It was also found that the
number of scabies patients declined as the education level progresses from illiteracy (46.2%) to college level
(1%).Other possible risk factors studied were inconsistent as factors affecting scabies infestation in this study.

Keywords: scabies, pruritus, Anbar province
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INTRODUCTION

Scabies is a skin disease caused by the mite
Sarcoptis scabiei and is endemic in resource-poor
urban and rural communities throughout the world.
(1). Scabies is spread mainly through direct skin to
skin contact with an infected person or by
contaminated beddings, clothing and towels. (2).
The parasites largely target poor people of
undevel oped regions with poor hygienic levels (3).
The Department of Health of South Australia (2008)
pointed out that scabies infestation is not an
indication of poor hygiene and socia class (4).
Approximately 300 million people are infected with
Scabies worldwide (5).

Characteristics and symptoms of the disease are
lesions at the mite innovation sires with chronic
scratching and redness of the skin appear 4-6 weeks
after infection and itching, more so a night. The
itching is due to allergic reaction. These symptoms
are as aresult of burrow sites by the female mite to
lay eggs and hatch and become adult mites within of
days. The miteistiny (0.2-0.4mm long) (6). Burrow
sites of infestation are found on soft and thin skin
and folds surfaces like axilla, elbows, finger webs,
genitalia, buttocks, waists and knees. Symptoms of
scabies may persist up to 12 months following
treatments, and patients who completes treatment
may still be contagious (7).

The most effective and safest treatment is believed
to be permethrin 5% Scabicide cream preparation.
The cream is applied on whole body and left for 8-
14 hours (8). Kala (2011) reported that many herbal
plant healers have been traditionally used as anti-
scabies and other skin diseasesin India (9).

Crusted Norwegian scabies is a rare manifestation
of scabies characterized by crusted lesions
uncontrolled perforation of mites in the skin. The
occurrence of the disease in human isrelated to poor
immune system and virus infected patients (10).

In Irag, limited relied community based data on the
prevalence of scabies is available. During the last
few decades, scabies infection in Irag was scare.
After the occupation of Iraq by the US, British and
their dlies in 2003, scabies patients were
significantly increased, may due to tens of
thousands of prisoners, declining hygiene standards
...etc.

Therefore, this study was devoted to survey the
prevalence of scabies in the largest provincein Iraq
(Anbar) during 2007-2011 in a Dermatology Private
Clinic in Ramadi, the capital of the province. The
study also aimed to assess possible risk factors may
be related to the disease including socioeconomic,
education, age, sex, and prisoners contacts.

MATERIALS AND METHODS

The study was conducted in Ramadi city, the largest
province west of Irag. The city is about 600.000
inhabitants, located 120 Kilometers west of
Baghdad, the capital of Irag. All patients and control

(with no scabies) who presented to the Private
Dermatology Clinic in Ramadi during a period of
nine months (19 May 2010 to 15 February 2011)
were included in the study. Generally, the patients
visited the dermatology clinic from different towns
in Anbar province. A presumptive diagnosis of
scabies was based on symptomatic complaints of
pruritus and physical examination of the sites
involved. The entire body of each patient was
examined. Cases of scabies were diagnosed by to
the senior dermatologist in the private clinic. After
that, Patients were sent to the researcher in another
room where patients were asked using suitable
questionnaire. Scabies was diagnosed grossly ,
microscopically and clinicaly for the presence of
burrows or erythrematous popular vesicular,
postura or lesions associated with different degrees
of itching as absent, weak, moderate or severe and
family history if other family member with similar
symptoms. A Consent was taken from each patient
with the approval of the dean of the College of
Medicine, University of Anbar for the ethics of the
study.

Statistical analysis

Frequency procedures of (2004) were utilized to
caculate frequency and percentages. Chi-Square
test was utilized to test if differences are present
among different levels of two factors tested for all
different factors in the study. Logistic procedure of
SAS (2004) was utilized to calculate risk factors by
computing odds ratio and 95% confidence interval
by multivariate logistic regression analysis.

RESULTS AND DISCUSSION

Out of atotal sample of (401) patients of different
skin diseases presented to the Dermatology Clinic,
there were 200 scabies infestation positive and 201
negative. Figure (1) represents the distribution of
scabies patients with relation to variable age groups.
Out of the total patients, 49.87% were infected with
scabies. The highest scabies incidents were in the
age group (13-29) years old. This age group is
considered most active and interacted with the
surrounding environment. As the age groups
increase from 13-50 scabies patients were less
reaching a minimum of 5.5% in simple Chi-Square
analysis. The frequency of scabies patients with
female (65%) was highly significant compared to
male (35%) (table 1).
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Figure (1): Frequency and percentages of scabies patients
and healthy individualsin the study with different age
groups

Table (1): Frequency and per centages of scabies
patients and healthy individualsin the study with
different age groups
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Figure (2) : Ratio of scabies patients ver sustheir
education levels

Table (2): : Frequency and per centages of scabies
patientsand healthy individualsin the study with
different residence

Scabies Residence Rural Urban
Scabies Genders F M Negative Freguency 97 104
Negative Frequency 43 158 Percentage 48.26 51.74
Percentage 21.39 78.61 Positive Freguency 69 44
Positive Frequency 130 70 Percentage 61.06 38.94
Percentage 65 35 Total Frequency 166 148
Total Frequency 173 228 Percentage 52.87 47.13
Percentage 43.14 56.86 Chi square test between residence and incidence of Scabies
Chi square test between genders and incidence of Scabies at p<0.01
at p<0.01
Results obtained from a study conducted in Brazil g ¥
(11) found no consistence pattern of age distribution g »
in scabies patients, which comprised 8.8% of £
population in slum urban population in Brazil. This [T
result may suggest that women may be exposed to E o
the might infestation more than men. This result o

also showed that higher incidents of scabies patients
are found in the rural residents (61.06%) more than
in Urban (table 2). This may be due to less health
education in rura societies than in urban. Figure (2)
shows the relationship between scabies patient
infestation and the level of education. It was found
that as the education level progresses from illiteracy
(46%), primary, secondary, high school and
ingtitution and colleges (1%), the scabies patients
would decrease. Education seems to give persons
the ability of understanding health and frequency of
diseases with methods of control and treatments
more than uneducated people.

From a total skin disease patients of 259 studied
with relation to their income levels of thousand Iragi
Dinar/month there were 58 (22.3%) scabies patients.
Scabies infestation frequency and percentage with
relation to the income levels of their families were
found to be variable (figure 3). It is interesting to
note that the highest incidence of infestation in this
study was in the highest income group 18 out 58
scabies patients, which represents (31%). Similar
results were found with the two highest income
levels of individual (percapita) (figure 4) and the
lowest was in the lowest income group.
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Figure (3): Frequency and percentages of scabies patients
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The frequency of percentages of scabies patients
with relations to the number of family number are
presented in figure (5). It was found that the highest
incidents of scabies patientsis in the highest family
number group of 10 or more. It represented
23(22.3%) out of atotal interviewed patients of 103
scabies patients, which is 25.8% out of a total 314
skin disease patients. The lowest scabies patients
were found to be in the lowest family number of 2,
which was only about 2%.

Percentage

o

The study also examined the effects of sharing
towels and blankets, having showers daily, the
presence of animals in the house, and the presence
of neglected persons on the scabies infestation
spreading within the family members, which were
found to be variable and not consistent (table 3).
Data collected from patients revealed that these
factors are not considered valid for scabies mite
infestation within the family members surveyed.

il S0 PRI
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Figure (5): Frequency and percentages of Scabies patients and healthy individualsin the study with number of family

members

Table (3): : Frequency and per centages of scabies patientsand healthy individualsin the study related to variable factors

Sharing towel and . . Presence of Presence of

Scabies Factors blganket CUEEIE CE Animals neglected person
No Yes No Yes No Yes No Yes

Negative Frequency 52 149 7 194 110 91 170 31
Percent 25.87 74.13 348 96.52 54.73 45.27 84.58 15.42

Positive Frequency 123 64 10 190 89 13 97 3

Percent 65.78 34.22 5 95 87.25 12.75 97 3

Total Frequency 175 213 17 384 199 104 267 34
Percent 45.10 54.90 4.24 95.76 65.68 34.32 88.70 11.30

Chi square test between each factor with incidence of scabies at p<0.01

Table (4) shows the results of logistic regression
analysis and the trend of significance of scabies
patients. It was found that age groups and education

levels are highly significant (P< 0.001) factors
affecting scabies patient infestation in this study.

Table (4): Logistic regression analysisresults

Factors DF | Chi-Sguare | Pr>Chi Sguare
Age 5 7.4934 0.1865
Gender 1 18.5751 <.0001
Residence 1 0.0963 0.7563
Education levels 5 20.5668 0.001
Number of family members 8 10.2934 0.245
Sharing towel blanket 1 3.2998 0.0693
Washing daily 1 0.0018 0.9659
Presence of Animals 1 6.2694 0.0123

Presence of neglected

berson 1 3.9776 0.0461
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The presence of animals and the presence of
neglected persons are significant (P= 0.0123 and P=
0.0461 respectively). Other factors (Gender, number
of family sharing towels and blankets and

different factors affecting scabies infestation. It was
found that gender is highly significant (p<0.001)
and the presence of animals and neglected persons
in the house were significant ( P= 0.0123 and P=
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showering) were non-significant. Table (5)
represents the odds ratio and multiple logistic
regression and probability test of mean values of

0.10401) respectively.

Table (5): Oddsratio, 95% Wald Confidence Limits, and probability for X test of multiple logistic regression

Factors Level Level Odds Ratio 95% WT_I(ijngi: tosnfi LI nggrhelz
Age 1 Vs 6 95.687 <0.001 >999.999 0.9771
Age 2 Vs 6 >999.999 <0.001 >999.999 0.9375
Age 3 Vs 6 >999.999 <0.001 >999.999 0.9794
Age 4 Vs 6 >999.999 <0.001 >999.999 0.9911
Age 5 Vs 6 >999.999 <0.001 >999.999 0.9805
Gender F Vs M 310.264 22834 >999.999 <.0001
Residence 0 Vs 1 0.757 0.131 4.379 0.7563
Education levels 0 Vs 5 >999.999 <0.001 >999.999 0.8603
Education levels 1 Vs 5 >999.999 48.703 >999.999 0.9223
Education levels 2 Vs 5 526.678 20.229 >999.999 0.8966
Education levels 3 Vs 5 >999.999 42.392 >999.999 0.9477
Education levels 4 Vs 5 120.183 1.556 >999.999 0.8477
Number of family members 2 Vs 10 <0.001 <0.001 >999.999 0.9308
Number of family members 3 Vs 10 0.07 0.002 2.557 0.9298
Number of family members 4 Vs 10 0.007 <0.001 0.259 0.9547
Number of family members 5 Vs 10 0.01 <0.001 0.3 0.9755
Number of family members 6 Vs 10 0.041 0.002 0.866 0.956
Number of family members 7 Vs 10 0.039 0.001 1.316 0.9592
Number of family members 8 Vs 10 0.534 0.023 12.664 0.826
Number of family members 9 Vs 10 0.106 0.002 4,981 0.909
Sharing towel and blanket 0 Vs 1 4.844 0.883 26.575 0.0693
Washing daily 0 Vs 1 0.013 <0.001 >999.999 0.9659
Presence of Animals 0 Vs 1 23512 1.986 278.414 0.0123
Presence of neglected person 0 Vs 1 32.343 1.062 985.126 0.0461

Watkens (2010) reported that scabies infestation can
be spread rapidly in schools by direct contact
between pupils (12). Therefore, school health agents
should be able to recognize scabies symptoms and
offer appropriate advice to families and school
employees to control further spread in the school
and the community. Raza et. al. (13) identified risk
factors for scabies among male soldiers in Pakistan
including itching in family, dormitory males,

infrequent bathing, infrequent changing clothes, low
education and sharing beds. They pointed out that
overcrowding, large family size and sharing of
towedls and hospitalization were not risk factors.
Andersen (2004) added that education assessment
and treatment of the disease are more important
measures to control the disease (14). Scabies lesions
generally present as small erythematous papules.
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Infections and alergic reaction can result from
scratching.

Watkins (2012) revedled that scabies female
deposits its eggs under the skin and dies after about
a hatched month. The eggs are hated after two days
and the male dies after mating (15).

Venna et. al. (2001) described the infestation and
life cycle of scabies and lice, risk factors and
medical and non-medical treatments (16). Olley
(2011) stated that scabies is associated with close
proximity like care homes and the spread of
infection rather difficult to control (17). Risk
assessment for contact tracing of scabies infections
are divided into 3 risk levels, high, which includes
workers with intimate direct contacts, medium,
which includes workers with intermittent contact
and, low for those who have no intimate contact
(18). A study conducted by Tjioe and Rissers (19)
discussed life cycle, clinica preventative,
epidemiology, diagnosis, treatment and control. A
delay in diagnosis may induce rapid spread of
scabies disease in mentaly retarded and elderly
patients. Immediate diagnosis and treatment are
therefore necessary. Norma scabies (Scabies
vulgaris) and crusted (scabies crustos, novegica) can
be healed by effective treatments or topical
application of permethrin 5% and 2 oral doses of
ivermectin 200,4/kg (one week apart). Currie and
McCarthy (2010) discussed the therapeutics
recommendation of permethrin and ivermectin for
scabies and the clinical problem and the mechanism
of their benefit and potential adverse effects (20).
Sharma and Singal (2011) believed that permethrin
had arapid onset of action (21).
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ABSTRACT

Paronychia is an acute and chronic inflammation (bacterial and fungal) of skin surrounds a toenail or fingernail
due to exposure to moisture or harsh chemical for long periods. The aim of the present study was to investigate the
paronychia in diabetic patients visiting Al-Ramadi General Teaching Hospital. A total of (135) patients with nail
infection were categorized into two groups according to disease status: 89 patients (acute paronychia) and 46
patients (chronic paronychia). Out of 135 patients, 59 were diabetic women and men and the other 63 patients
were not suffered from diabetes, but they were antibiotics abuse, while 13 patients; nor diabetic neither antibiotics
abuse. Gram positive bacteria Staphylococcus aureus and Streptococcos pyogenes showed high incidence of
infection in acute cases, while candida albicans showed high incidence of infection in chronic cases. Paronychiais
more common in adult women than men. Acute and chronic paronychia infections are more occurred among
diabetic patient and antibiotic users.

Keywords. Paronychia, Diabetes, Saphylococcus aureus, Streptococcos pyogenes, candida albicans
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INTRODUCTION

Paronychia is either acute paronychia (an infection
of the folds of tissue surrounding the nail of a finger
or, less commonly, a toe, lasting less than six
weeks) or chronic paronychia (an infection of the
folds of tissue surrounding the nail of a finger or,
less commonly, a toe, lasting more than six weeks)
(1,2). Paronychia is either acute paronychia (an
infection of the folds of tissue surrounding the nail
of afinger or, less commonly, atoe, lasting less than
six weeks) or chronic paronychia (an infection of
the folds of tissue surrounding the nail of a finger
or, less commonly, a toe, lasting more than six
weeks) (1,2). The infection generaly starts in the
paronychium at the side of the nail, with local
redness, swelling, and pain (3). The risk of
paronychia increases in patients suffered from
diabetes (4), due to decline of immune response (5).
Bacteria such as Stapylococcus aureus (S.aureus)
and Streptococcus pyogens were responsible for
acute causes (6,7). Acute paronychia is usualy
precipitated by direct or indirect trauma to the
cuticle or nail fold, and may be from relatively
minor events, such as dishwashing, an injury from a
splinter or thorn, nail biting, biting or picking at a
hangnail, finger sucking, an ingrown nail, or
manicure procedures. In chronic paronychia, the
cuticle separates from the nail plate, leaving the
region between the proxima nail fold and the nail
plate vulnerable to infection (4). Paronychia might
be associated with diabetes, drug-induced
immunosuppression (5), or systemic diseases such
as pemphigus (6). Health services were affected by
wars, widespread violence and internal displaced
movements (7,8). Several articles stressed on
difficulties in glycemic control or misuse of
antibiotic (9,10). The western region of Iraq
suffered from all these circumstances. Thus, this
study was carried out to throw a light on one of
paronychia risk factors, diabetics in patients
attending the Al-Ramadi Genera Teaching
Hospital.

MATERIALS AND METHODS
Patients

A total sample of (135) patients with nail infection
were included in this study. They were recruited for
the period 2™ May to 30" October 2014. Out of 135
patients, 59 were diabetic women and men and 63
non-diabetic patients, but they were antibiotics
abuse, while 13 another patient; nor diabetic neither
antibiotics abuse.

Specimens collections
Pus or exudate and affected nails were swabbed

with sterile swabs for affected areas. Swabs were
kept in sterile test tubes for bacteriological study.

Bacterial and fungal isolations and characterization
were done by using standard methods (11).

Blood glucose level deter mination

To confirm the diabetic status of patients, blood
glucose levels were determined (12).

Case history

The forms were used to categorize the patients if
they are diabetic or used antibiotics not prescribed
by physician.

Statistical analysis

Student test was used to explain results obtained.

RESULTS

Table (1) shows the types of microorganisms
isolated from patients with paronychia attending Al-
Ramadi General Teaching Hospital. Gram positive
cocci (Staphylococcus aureus and Streptococcos
pyogenes) were isolated from acute cases only, on
other hand Candida albicans was isolated from
patients with chronic paronychia exclusively. Gram
negative rods (Pseudomonas aeruginosa, Proteus
wvulgaris, Escherichia coli and Klebsiella spp.)
were isolated from both acute and chronic
paronychia. Fifty-nine (48%) of the studied patients
were diabetic, as judged by the case history and
confirmed by fasting blood glucose level (data not
shown). Adult women showed the maority
percentage (42) (71.2%). Antibiotics abuse aso
revedled another risk factor for paronychia, 63
(51.6%) of positive cases for paronychia used
antibiotics without need or prescribed by physician.
Femae represented superior than mae and
accounted 39(61.9%) against 24(38.1%) (table 2).
Statistical analysis revealed highly significant
difference between women diabetic and antibiotic
users more than in men (p< 0.01).

Table (1): Isolation of microorganisms from chronic
and acute paronychia

No. of isolates
| solates Acute Chronic
infection infection
Saphylococcus aureus 22 0
Streptococcos pyogenes 18 0
Pseudomonas aeruginosa 13 10
Proteus vulgaris 10 8
Escherichia coli 8 6
Klebsiella spp. 6 3
Candida albicans 0 18
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Table (2): The predisposing factor s of paronychia

Predisposing Women Men
factors No. % No. %
Diabetic 42 712 17 288
patients

Antibiotic uses 39 61.9 24 38.1
Total 81 66.4 41 33.6
DISCUSSION

The present study was conducted in area suffered
from war and displacement and relocation of people
and showed that the female more susceptible to
paronychia. That not surprised, because other
researcher shows the same finding previously
(13,14). The wet conditions during the housewife
work might explain this finding, wet conditions
(house-wife work) is causing loss of nail cuticle
following separation of proximal and lateral nall
folds which creates a dead space alowing the
entrance of water (15,16), detergent and bacteria or
candida under the nail folds followed by
inflammation leading to main feature of chronic
paronychia. Minor traumas and manicuring
predispose to acute paronychia (17), which might
contribute to female predominance in this study. A
male predominance was observed in elderly patients
(data not shown in tables). This finding might be
attributed to the reduction of wet conditions in
housewife working and manicuring process among
femaes in their elderly age. In the line of other
studies (18), acute paronychia was a predominant
one. The man factor associated with the
development of acute paronychia is direct or
indirect trauma to the cuticle or nail fold. This
enables pathogens to inoculate the nail, resulting in
infection. The most common cause of acute
paronychiais direct or indirect trauma to the cuticle
or nail fold. Such trauma may be relatively minor,
resulting from ordinary events, such as dishwashing,
an injury from a splinter or thorn, nail biting, finger
sucking, an ingrown nail, pushing back the cuticles,
artificial nail application, or other nail manipulation
(19). The finding that gram positive cocci and gram
negative rods were isolated from patients with
paronychia is consistent with that of studies from
Irag (17). However, it is inconsistent with that from
developed countries eg. USA (19, 20), which
reported gram positive cocci only. This difference
might be attributed to the difference in
environmental sanitation between Iraq (developing
country) and developed country. Contact with
animals, no sewage disposa, and shortage of
preventive services ...etc, or predisposing factors
e.g. biting or sucking finger as cause of trauma. The
study revealed that 40% of chronic paronychia cases
showed candida albicans. The observed high rate of
candida albicans might be attributed to the high
prevalence of diabetes mellitus in Irag. Last Iraqgi
national survey documented a high prevalence of
hyperglycemia (20). It was mentioned that diabetic
patients easily get funga infection (21). The

observed rate of candida albicans (40%) is similar
to that reported in India (41%) (22). Rate of candida
albicans in chronic paronychia (40%) is much lower
than that reported in Iran (84%) (23). The difference
might be attributed to differences in life style.
Difference in sample might be contributed to this
variation, also. It was a growing trend of fingernail
onychomycosesin Iran in the last decades (24).
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ABSTRACT

Enteric fever is countered as a public health problems. The treatment with fluoroquinolone, 3" generation
Cephal osporine and Azithromycin, are now increasingly resistant.

The preset study aimed to investigate the antibiotic susceptibility pattern for S. Typhi which has been isolated from
different Iragi hospitalsin year 2013.

One hundred (100) strains of S Typhi were tested from different Iragi hospitals to (12) different types of
antibiotics according to EUCAST- 2013.

The percentages of resistant to Ampicillin, Chloramphenicol and Trimethoprim- Sulfamethoxazol were (74-77%),
while for Ciprofloxacin, Cefotaxime and azithromycin 77%, 14% and 17% respectively.

All strains showed full susceptibility (100%) to meropenem, tigeycyclin and tetracycline.

The strains of Salmonella typhi which were studied in CPHL ,2013 had shown increasingly resistant to all
antibiotics which were used for treatment (1% and 2™ line treatment due to acquire of resistance genes).

This study concludes, that is an increasing resistant tread for Salmonella typhi to Ciprofloxacin and 3
cephalosporin. In some reports carabapenem (Imipenem and Meropenem) are potentia third lines for multi-drug
resistant isolate.

Keywords. EUCAST: European Committee on Antimicrobial Susceptibility testing, CPHL: Central Public Hedth
Lab - Irag — Baghdad, CLSI: Clinical and Laboratory Standard institute
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INTRODUCTION

Enteric fever is countered as a major public health
problem especially in developing countries.
Chloramphenicol has been the treatment of choice
for typhoid fever for (40) years, but widespread
emergence of multi drug resistance of S. Typhi,
which resistant to 1% line of drug (resistance to
Ampicillin, Chloramphenicol and Trimethoprim-
Sulfamethoxazole) had necessitated the search for
other therapeutic options (1).

The 2™ lines of treatment were fluoro-quinoline and
34 generation Cephalosporins such as Ceftriaxone,
Cefixime and Cefotaxime are now increasingly
being used the treatment typhoid fever. With the
developing of resistance to fluoro-quniolone and 3™
generation cephalosporien, are now increasingly
being used in the treatment of typhoid fevers such as
India, Pakistan, Middle East and Africa (2).
Samonella resistance to cephalosporine is largely
due to production of enzymes by bacteria called
Extended- spectrum B-lactamase [ESBL].

Sal. typhi was found to produce a wide variety of
ESBL types including TEM, SHVY and CTX-M
enzymes.

The CTX-M-15 resistance gene was found in
Kuwait and United Arab Emirates, and had the
problem for these samonella strains to pose for
treatment (1).

MATERIALS AND METHODS

One hundred (100) isolates of Salmonella typhi
were submitted to Central Public Health Lab
(CPHL) in Bagdad from different Iragi hospitals.
The sources of isolated were from blood, stool and
other body sites.

The identification of Salmonella typhi was carried
and confirmed by using (APl 20E) system
Biomerieux, and antisera for salmonella poly and
mono (Bio-Rad).

The strains were classified as Susceptible ,
intermediate or resistant according to ( EUCAST )
version 3.0 April 2013- with standard strain were
done with Escherichia coli ATCC 25922.

The panel of antibiotics tested included Ampicillin -
10ug ; Ampicillin - Clavulanic 20+10 pg
Chloramphenicol 30ug ; Trimethoprim-
Sulfamethoxazole{1.25-23.75 }ug; Ciprofloxacin
5ug ; Nalidixic acid 30pg ; Cefotaxim 30 pg ;
meropenem 10 ug ; Imipenem 10ug ; Tigeycycline
15ug ; Azithromycin 15ug and Tetracycline 30ug .
At present, no clinical Azithromycin breakpoint has
been defined for Enterobactericeae; included
Samonella by either (CLSI) or EUCAST (3). The
MIC (minima inhibitory concentration) of
azithromycin concentration reported in the literature
isin the range of 4-32 mg /ml, and most strains the
MIC are 4 to 8 mg/ml. We consider strains was
susceptible when zone diameter of inhibition by
disk containing 15mg more = 21mm ,and equal to
MIC=16mg/I.

RESULTS

Typhoid fever is a systemic infection, and the most
source isolates were from blood and stool as shown
intable (1).

Table (1): Number and sites of isolates of Salmonella
typhi submitted to CPHL, 2013 from different Iragqi

hospitals
No. Site of infection No. of % of
isolates isolates
1 Blood 84 84%
2 Stool 10 10%
3 Urine 4 4%
4 bone marrow 1 1%
5 Pus (wound ) 1 1%
Total 100 100%

Multi — drug resistant typhoid fever (MDR) is
defined as typhoid fever caused by Salmonella typhi
strains which are resistant to al three first — line
recommended  drugs for  treatment. le
Chloramphenicol,  Ampicillin,  Trimethoprim-
sulfamethoxazol and ciprofloxacin (4) .

According to the results obtained, the percentages of
resistance to first line antibiotic were found to be 74
— 77% as shown in the table (2).

According to results in table (2), the resistance to
second - line antibiotics like the fluoroquinalone
like ciprofloxacin; third- generation cephlosporine
like cefotaxime and azithromycin, are often now
used for treatment of uncompleted typhoid fever;
were found to be 12-77%.

The isolates of Sal. Typhi reported susceptible to
fluorogquinalone i.e Ciprofloxacine must be sensitive
to both Nalidixic acid and ciprofloxacin antibiotics.
The CLSI reported specia zone for Breakpoints of
Ciprofloxacine for Sal. Typhi .

The resistance to called potential third line of drugs
Imipenem, meropenem and tigeycyclin were 0-2%.
Also Tetracycline antibiotic is found rolled back as
filled susceptible for Salmonella typhi isolated in
CPHL-2013.
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Table (2): Numbes and per centages of susceptible and resistant for Salmonella typhi tested in CPHL — 2013

Number and per centage Number and per centage of

e Al e of susceptile resistance
1 Ampicilin 24 (24%) 76 (76%)
2 Amoxacillin-Clavulanic acid 25 (25%) 75 (75%)
3 Chloramphenicol 26 (26%) 74 (74%)
4 Trimethoprim-sulfamethaxol 23(23%) 77 (77%)
5 Nalidixic acid 23(23%) 77 (77%)
6 Ciprofloxacin 23(23%) 77 (77%)
7 Cefotaxime 83 (88% ) 12 (12%)
8 Azithromycin 83(83%) 17 (17%)
9 Imipenem 98 (98% ) 2(2%)
10 Meropenem 100 (100% ) 0(0%)
11 Tigycycline 100 (100% ) 0(0%)
12 Tetracycline 100 (100% ) 0(0%)
DISCUSSION resistance to Cefotaxime and Ceftrixone was found

Determining the antibiotic sensitivity pattern of
Salmonella typhi isolates is necessary since it will
guide the physicians in making the right choice of
drug when treating the patients with typhoid fever.
The sensitivity of Sal. Typhi had continuously
changed, initially chloramphenicol was used. In
1989 outbreak was caused by strain of Sal. Typhi,
resistant to Chloramphenicol , ampicillin and
Trimethoprim-sulfamethaxol  i.e( 1% line of
treatment MDR Sal. Typhi ) and were reported in
many developing countries, especially Pakistan and
India (5).

Before 1970, a few sporadic isolations of
Chloramphenicol resistant were reported in Aden,
Chile and Kuwait (5).

The MDR Sal. typhi strains were also reported from
all parts of the world, in Quetta Pakistan for instance
69%, where in Vietnam 89% isolates between 1998
and 2002 (6).

In 1995, 28% of al the isolates of Sal.typhi from
humans in the USA were resistant to first line of
drug.

From the results obtained at the present study, the
resistant for Ampicillin, Chloramphenicol  and
Trimethoprim-sulfamethaxol were 76%,74% and
77% respectively in Irag.

The second line antibiotics used for treatment Sal.
Typhi were fluoroquinalone (Ciprofloxacine,
gatifloxacin,levofloxacin,Ofloxocacin, perfloxacin)
third-generation Cephaosporin
(Ceftriaxone, Cefotaxime, Cefixime  and
Cefpodoxime proxetil and azithromycine are used
for treatment MDR Sal. Typhi , thus, there are
increasing resistant percentages trend of Sal. typhi to
2™ line of treatment i.e fluoroquinalone, 3
gneration cephalosporin, which range from (12-
77%) of isolates.

In Salmonella, resistance to 3 cephalosporine is
largely due to production of enzymes by bacteria
caled "Extended-Spectrum-Blactamese -ESBLS"
which can hydrolyze Cephaosporine. A type of
ESPLscalled (CTX-M), which displaysalevel of

in strains Sal. Typhi  from Kuwait and United Arab
Emirates (1).

Resistance to 3 Cephalosporine also was reported
in UK and USA, especially among patients who
travelled from devel oping world south-east.

Also, nosocomia infection caused by ESBLSs
producing Sal. Typhi was reported from Latin
America, France, Senegal, Africa, Asia and Europe
™.

The emergence of ESBLs in MDR Sal.Typhi
represents a new challenge and has become a matter
of concern, especially in developing countries.
Fluoroquindone used in treatment are
Ciprofloxacin, Gatifloxacin, Levofloxacin and
ofloxacin.

The resistant Sal. Typhi to fluoroquinalone was
reported in Indiaand UK in 1992 (2, 5, 8).

For strain susceptible to ciprofloxacin, (CLSI)
reported a special zone of breakdowns (CLSI-2013)
for Salmonella typhi and sensitive to Nalidixic acid
disc.

Currently, Azithromycin is recommended for the
treatment of both Shigellosis and Salmonellosis by
the World Hedth Organization and the American
Academy of Pediatrics (3) and its increasingly used
for the management of uncomplicated enteric fever.
The MIC of Azithromycin, which was reported in
the literature are in the range of 4-32 pg/ml and
most strains of the MIC are 4 to 8 ug/ml (1).

At present, no clinical Azithromycin break points
were defined for Enterobacteriacae including
Samonella by either CLSI or EUCAST (3).
Azithromycin was given once daily in a dose of
1000 mg on the first day and 500 mg a day for (6) or
more days.

At the moment, the emergence of resistant strains to
three major secondary drugs like Ciprofloxacin,
cefataxime and Azithromycin is posing a major
problem.

Tigecycline, glycycline, tetracycline analogue and
lack cross-resistance with other compounds and are
very potent inhibiting strains of salmonella typhi.
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Tetracycline is an old antibiotic and used for
treatment of Typhoid before 1980. however, the
strain of Sal.Typhi is found now susceptible to both
Tetracycline and Tigycyclin.

If we closdly look at the results, the only
meropenem  showed 100%  susceptible and
Imipenem showed 98% susceptible both are
penems classes of antibiotic with broad spectrum
activity and are stable to hydrolysis by extended —
spectrum [-lactamaes producing strain (ESBLS)
these antibiotics are alternative to drug — resistant
strain of Sal. Typhi isolates.

CONCLUSION

This study concludes that there is an increasing
resistance for Salmonella typhi to 2™ line drugs like
Ciprofloxacin and 3® generation Cephalosporin.
The Carbapenems (Imipenem and Meropenem) are
potential  third line for multi-drug resistant
Salmonella typhi.

REFERENCES

1. Rotimi VO. and Jama W. (2008). Emergence of
CTX-M-IS type Extended-spectrum — B-lactamase-
producing Salmonella spp. in  Kuwait and the
United Arab Emirates. J. Med. Microbial. 57:881-
886.

2. Mushtag MA. (2006). What after Ciprofloxacin
ceftriaxone in treatment of salmonella typhi. Pakis.
J. Med. Sci. 22(1): 29-33.

3. Maisgoland K. and Kevin J. (2011).
Antimicrobial  susceptibility to Azthrowmycin
among salmonella enterica isolates from the United
States. Antimicrob. Agents. Chemother. 25 3985-
398.

4, Zaki SA. and Kavande S (2011).
Multidrug-resistant typhoid fever: a review. J.
Infect. Dev. Ctries.5(5):324-337.

5. Rowe B.; Ward LR. and Threlfal EJ. (1997).
Multidrug-Resistant Salmonella typhi. world wide.
Epid. Clin. Infect. Dis. 24 (Supp/1):S106-S109.

6. Girgis NI. and Butler T. (1999). Azithromycin
verus Ciprofloxacin for treatment of uncomplicated
typhoid fever in a randomized tria in Egypt that
included patients with multidrug resistance.
Antimicrob. Agents. Chemother. 1441-1444.

7. Sule WF. and Adige AA. (2012). Antimicrobial
resistance of clinical isolates of Salmonella typhi in
Anyigba, Kogistate, Nigeria. Glob. Adv. Res. J.
Microbial. 1(4): 057-061.

8. Tapur AA. (2012). Sensitivity pattern of
Salmonella typhi in patients with typhoid small
bowell perforations. Med. Chann. 19(2): 93-96.



Inter national Journal for Sciencesand Technology / ICV: 4.32 - SJIF: 4487 - GIF: 0.81  Vol. 11, No3, September 2016 59

Epidemiological study of pulmonary and extrapulmonary tuberculosis from

Iragi patients

Shatha Th. Ahmed (1), Ahmed A. Mankhi (2), Rugaya M. Ali (3) and Batool A. Shihab
(4)

(1) Dept. of Biology / College of Sciences for Women / University of. Baghdad (2) Chest and
Respiratory Disease Center / Ministry of Health / Baghdad (3) Dept. of Veterinary / Ministry of
Agriculture / Baghdad (4) Dept. of Biology / College of Sciences for Women / University of. Baghdad
/ Republic of Iraq

E-mail: shatha_thanoon@yahoo.com

ABSTRACT

The study included 2328 samples of patients who attended to Specialized Chest and Respiratory Disease Center/
National Reference Laboratory for Tuberculosis (NRL) in Baghdad in the period from (February 2015 to February
2016). These samples included (1806) of pulmonary TB patients and (522) Extra-pulmonary samples. Methods
included direct examination by Zeihl-Nelsen stain, then cultures were examined traditionally and been followed by
phenotypic-based identification methods.

Out of a total sample 2328 of different specimens, 351(15.08%) were positive by direct examination (smear
microscopy) and 433(18.6%) specimens were able to grow on solid media, and it was found that cultures had
detected 82 negative specimens by smear microscopy. Results showed that males were more affected significantly
1356 (58.25%) than females 972 (41.75%), and the higher percentage of positive culture was in Baghdad (12.07%)
than other governorates (6.53 %).

The most sites of specimens samples were sputum 1462 (62.8%) with high significant difference than other
samples 866 (37.2 %) and the total pulmonary TB was 1806 (77.58%) than tota extra pulmonary TB 522
(22.42%). The ages of patients were ranged from <lyear to > 60 years. Age range of 30-39 showed the highest
percentage of M. tuberculosis infection (28.47%), while the lowest recorded age group was observed in (0-9) years
with percentage (5.36%). More incidence was a previously treated Pulmonary Tuberculosis patients (old case)
(25.44%) with highly significant than new patients (new cases) (10.19%), but the higher percentage of positive
culture was in multidrug resistant (MDR) (32.51%).

Keywords: tuberculosis, epidemiology , MDR
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INTRODUCTION

Tuberculosis (TB) stands as a major globa health
problem, ranking as the second highest cause of
death from an infectious disease globaly, after the
human immunodeficiency virus (HIV). Iraqg had
been identified as middle-TB burden country in the
world and ranks 8" of 22 EMR countries according
to estimated incidence of all forms of TB. Iraq
contributed 3% of tota cases in the EMR and
considered among the eight high TB burdened
countriesin the region (1).

According to a recent report of the Ministry of
health (MOH) in Irag, the incidence rate 43/100.000
with nearly 8268 new and relapse cases reported for
2014 (2). The case detection rate is 54% for all
forms of TB cases, mainly due to the poor security
situation in some governorates, which report fewer
cases as many cases are displaced or lost to follow
up (1). The conventiona techniques for TB
diagnosing worldwide, can be done by symptoms,
chest radiography, and sputum smear microscopy.
Light microscopy with ZiehiINedsen(ZN) stain is
easier, cheaper and used in the diagnosis of TB in
many resources poor setting, while culture is
considered the gold- standard for diagnosis, the
sensitivity of culture is far higher than microscopy
(39).

The am of this study was to determine
epidemiology of M. tuberculosis isolates in
Baghdad, as well as in other Iragi governorates, to
assess their transmission dynamics.

MATERIALS AND METHODS
Sample collection

The study was implemented at specialized center for
chest and respiratory diseases in National Reference
Laboratory for Tuberculosis (NRL) in Baghdad.
During the period from (1/2/2015...1/2/2016). The
samples were selected from 2328 TB patients that
attended to the center which were , including
pulmonary and extra pulmonary TB diseases.
Samples were collected from two gender their ages
were between (few months-95 year).

Samples were collected from new cases (new
patients), previously treated Pulmonary
Tuberculosis patients (retreated patients). Baseline
demographic data (including: name, age, gender,
residence address, evidence of previous anti-TB
treatment was compiled from patient’s medical
records. sputum was collected from patient
according to (National Tuberculosis Program in
Irag) three samples were collected from each
patient. First one was taken from patient when he
just reached the center; second sample collected at
early morning before breskfast; and third one was
collected at any other time on the day. The samples
were divided into two group: pulmonary TB
(1806)samples and (522) samples extra— pulmonary
TB. The pulmonary TB patients (sputum Bronchial

wash and Bronchoalalveolar lavage) On the other
hand , the extra— pulmonary TB samples were taken
included (urine, pleural fluid, fine needle aspiration,
gastric fluid, ascitic fluid, CSF etc.).

Processing of samples

The specimens were digested and decontaminated
by using Sodium hydroxide procedure (Petroff
decontamination procedure). An equal volumes of
sputum were mixed with 4% sodium hydroxide
(previoudly sterilized by autoclaving) in sterile
centrifuge tube. The mixture was alowed to stand at
room temperature for 15 minutes with occasional
gentle shaking, and the mixture centrifuged at 3000
rpm for 15 minutes. The resultant supernatant was
discarded and the sediment neutralized by distilled
water or by drop with a 2 mol / IN HCI solution
containing 2% of phenol red combined with shaking
until the color changes from red to yellow . And the
sediment used for preparing the concentrated smear
method and inoculating culture media (5).

Smears stained with Acid Fast Bacilli staining

Two smears were prepared from all decontaminated
samples and stained with Ziehl Neelsen (ZN). All
smears were examined with 100x oil immersion
objectives using light microscopy.

Mycobacterial culture

Lowenstain Jensen (LJ) medium was prepared by
method described by (5) and Ldwenstein-Jensen
(LJ) medium with sodium pyruvate was prepared in
the same manner but with 12 g of sodium pyruvate
instead of the glycerol. Decontaminated specimens
was cultured on (LJmedia, (2-4) drops of the
centrifuged sediment distributed over the surface of
3 dopes of (LJ) medium by plastic Pasteur pipettes
used for each dope, and an additional one slope
containing sodium pyruvate. All cultures were
incubated at 37°C for 8 weeks , cultures were
examined 48 hrs. after incubation; theredfter,
cultures were examined weekly. The growth was
observed or discarded as a negative after 8 weeks.
All The positive growth of M. tuberculosis thus
obtained was identified by their rate of growth,
coloniad morphology, Ziehl Neelsen staining and
biochemical tests. There were severa tests done for
identification and typing of TB bacilli was prepared
such as: Growth on pyruvate (stone brink) media,
Growth on P.N.B (P- nitro benzoic acid) media,
growth on T.C.H (thiophene-2- carboxyl acid
Hydrazide) media, Niacin test, Nitrate reduction test
and catalase test (5).

RESULTS

All samples (2328) were examined for acid fast
stain. 351(15.08 %) samples were positive for acid
fast stain but after culturing on LJ medium
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433(18.6%) Samples showed cultural, Table (3): Distribution of samples according to Gover nor ates
microscopical features and biochemical
- . e ! Results % of
characterization to be identified as M. tuberculosis. Governorate | Total e v positive
(table 1). It was found that cultures detected 82 culture
negative specimens by smear microscopy. This Baghdad (6355962/0) 281 1315 1207
result means that the cultivation rate of M. >
tuberculosis from clinical specimens was higher Al-Basra (0.99%) 10 13 042
than direct examination, while negative of ) 6
. - . Ninawa o 1 5 0.04
specimens were (81.4%, 84.92%) respectively with (0.26%)
significant different, and the male was more affected Kerbala e g’g%) 14 39 0.60
significantly 271 (62.6%) than femalel62 (37.4%) ) %5
from 433 positive specimensin culture. Wesit (4.08%) 8 ” .7
o ] DhiQar 4122% 22 81 0.95
Table (1): Distribution of samplesaccording to sex ( i08 )
. _ — Diyala (4.64%) 19 89 0.82
Sex Total DIEE! CEMIEED examination Salah Al- 54 6 48 0.26
+Ve -Ve +Ve Ve Din (2.32%)
224 271 . 83
Male 1356 (58.25%) (63.829%) 1132 (62.6%) 1085 Babil (3.56%) 23 60 0.99
972 127 162 -
Female (4L.75%) (36.18%) 845 @raw | B Qad/?;i a (11‘92’%) 6 27 0.26
Total 2328 351 1977 433 1895 Yy '21
% 15.08% 84.92% 18.6% 81.4% Muthanna 0.0% 6 15 0.26
Chi-squarex = 9.39*, P-value= 0.0245 ( . )
Al-Anbar (0.34%) 2 6 0.09
29
. . Maysan 6 23 0.26
M. tuberculosis cells appeared as a single cells or il (1.25%)
aggregated .The colonies of M. tuberculosis on LJ An-Najaf ( 12;?3%) 12 31 0.52
media were circular, rough, appears as brown, - 17
granular colonies. Table (2) summarizes the Kirkuk (0.73%) L 16 0.04
biochemical characterization results. Sulaymaniyah (073%) 1 6 0.04
Table (2): Biochemical characterizationsof M. tuberculosis Dohuk (029%%) 0 21 0.00
Biochemical test Arbil (122% A 5 23 021
Niacin Nitrate Catalase Pyruvate ; D
Production | reduction test TCH PNB medium : Total > 2328 433 1895 18.6%
Chi-square-x © 30.598* p 0.22*
+ + - resistant | Sensitive -

Table (4): Distribution of samples according to Site of infection

Results shown in table (3) revesled that the higher Stectintetion | Tad [ o] pesiive
percentage of positive culture was in Baghdad than e clittive
other governorate. Samples from Baghdad were Sputum (62.80%) 87 1083 16.28
1596 out of 2328 (68.56%). Only 281(12.07%) Bronchial Wash (12223%) 18 268 077
specimens were positive by cultivation on LJ media, Bronchodlalveolar = (é 1) s - 013
other governorates represented 732 out of 2866 Lavage : :
(31.44%) with positive specimens 152 (6.53 %). Total PTB (rey | 40 | e | 1718
Results shown in table (4) reflected that sputum Pleural fluid 268 15 253 064
were in 1462 (62.8%), while the other samples 866 o T = o0
(37.2 %) and the total pulmonary TB were 1806 CsF 17 (0.73%) 0 17 0
g;igz’;;g of total extra pulmonary TB 522 AS{%M Zg §§:§§2§ % zg §:2§
In table (5), the higher appearance of M. Swablpuss 36 (1.55%) 8 28 034
tuberculosis (28.47 %) was in the age group (30-39) Reraton i o1 e oo
years with highly significant difference between age pericardia fluid 6 (0.26%) 1 5 0.04
groups (P < 0.001) . Finaly, More incidence was synovial fluid 1(05-(2’3%) 0 1 0
found among retreated type of patients (25.44%) Total EPTB (22.42%) 33 489 142
with highly significant than new type (10.19%), but CSF 2328(100%) | 433 1895 186
the higher percentage of positive culture was in Total (632%%@ 319 1083 16.28

MDR (32.51%) as shown in table (6).

Chi-square-x 2 = 227.368**, P-value= 0.00
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Table (5): Distribution of samples accor ding to age groups

Result Per centage of positive
Agegroup (years) Total culture (%) from total
gegroup yers) it e posi(tivgerault
0-9 112(4.81%) 6 106 5.36
10- 19 152(6.53%) 28 124 18.42
20- 29 352(15.12%) 71 281 20.17
30- 39 418(17.96%) 119 299 28.47
40- 49 390(16.75%) 85 305 21.79
50- 59 377(16.19%) 67 310 17.77
> 60 527(22.64%) 57 470 10.82
Total 2328 433 1895 18.6

Chi-square-x >= 64.543**, P-value = 0.00

Table (6): Distribution of samples according to type of patients

_ Result Per centage of positive
Type of patients Total e Ve culturgf(:g)t];regr type
Retreated 397 (17.05%) 101 296 2544
New 1325 (56.92%) 135 1190 10.19
MDR 606 (26.03%) 197 409 32.51
Total 2328 433 1895 18.6 %

Chi-square-x 2= 151.614**, P-value = 0.00

DISCUSSION

The results showed that cultivation rate (18.6 %) of
M. tuberculosis complex from clinical specimens
was higher than direct examination (15.08%),
because culture methods can detect cases with low
mycobacterial loads. Culture techniques have been
estimated to detect as many as 10 —100 of viable
organism per ml of specimen in comparison with
5000-10.000 becilli/ml that are required for
detection by smear as mentioned by (6). The smear
microscopy plays an important role in the early
diagnosis of mycobacterial infections which is
rapid, inexpensive and very useful method to
identify highly contagious patients, its usefulness
depends largely on the qudity of the sputum
specimen and the performance qudity of the
laboratory (7), However, sensitivity of sputum
Ziehl-Neelsen (Z-N) staining does not exceed 60%
to 70% as compared with sputum culture.
cultivation M. tuberculosis consider as a gold
standard for TB diagnosis, it can performance on a
variety of specimens pulmonary and extra
pulmonary specimens. It is much more sensitive
than microscopy (8).

Regarding the extrapulmonary TB (EPTB)
specimens, (9) had mentioned that the pulmonary
tuberculosis infected lungs mainly, while the extra-
pulmonary tuberculosis can present as pleura
effusions, tuberculous lymphadenitis, tuberculous
meningitis, abdomina tuberculosis and tuberculosis
of bones and joints. Although Initial diagnosis is
dependent on the smear microscopy for acid fast
bacilli (AFB) by Ziehl Neelsen (ZN) staining and

culture , there are various reports regarding the
sensitivity of Z-N smear for extra-pulmonary
specimen ranging from as low as 0% to as high
as75% as reported by (10), these findings were clear
in this study, as a total of 33 extra-pulmonary
specimens which were diagnosed with conventional
staining and solid culture.

The majority of TB cases were more from Baghdad
city with percentage (68.56%) than other
governorates at percentage (31.44%) as shown in
Table 3, so the high percentage of TB disease were
from Baghdad may be related to the high density of
population associated with crowded conditions, and
because of the availability of more diagnostic
methods facilities than other governorates that
enable to record more TB cases among suspected
TB patients ,with difficulties for patients to reach
Baghdad.

Differences in tuberculosis notification rates
between men and women may reflects the nature of
work that, the males work in various fields, non
sanitary, and crowded area especialy in cases of
poor ones. Thus, maes are more exposed to
infection.This result agreed with Shaker and Saleh
who found that males were more than females in
TB cases (63.2% males and 36.8%females) (11) ,
and in 2014 according to WHO , there were an
estimated 5.4 million incident cases of TB among
men, 3.2 million among women and 1.0 million
among children (1).

The most site of specimens are shown in Table 4
was the pulmonary TB (PTB) that higher percentage
of positive culture than total extra pulmonary TB
(EPTB). In this study the lower reduction in EPTB
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compared with incidence of PTB, such results are
expected and attributed to that TB is alung disease
and sputum represented the best specimen for it.
Other study showed high percentage compared with
this result such as the result of Al-Otaibi and
Hazmi in Saudi Arabia, who reported percentage of
EPTB was 57.5% and PTB was 42.5% (12), but
another study found the percentage of EPTB and
PTB in Turkey were 259 % and 74.1%
respectively (13).

The current result of infection age group was shown
in table 5 reveded that low percentage (7.39%) of
tuberculosis cases among age less than 19 years
from 433 positive culture may be attributed to BCG
vaccine given a young ages while the high
percentage of infection above 19 year returned to
many factors such as smoking and other immune
depression factors like diseases, this was in
accordance with study in Baghdad by Al-Rubayai
which found the highest percentage of tuberculosis
were at the age group above 15 years and the mean
age was 35.8 years (14) , and in Irag in 2014,
among 8268 cases 585 (7%) cases aged under 15
years (1) , and this study was in accordance with
study in Basra which found the higher appearance of
M. tuberculosis (24.2 %) was in the age group 30-39
years(15).

In table (6), the higher percentage of positive culture
wasin MDR (32.51%) , the major factors behind the
high prevaence rate of MDR-TB include poor
access to laboratory diagnosis and effective
treatment. Therefore, the undiagnosed cases
continue to spread the MDR-TB. An empiric
treatment of patients infected with TB or MDR-TB
strain can also result in the spread of MDR-TB .The
approach of empiric treatment without the drug
susceptibility testing (DST) in many developing
countries is believed to aggravate the problem of
MDR-TB in patients aready infected with strains
resistant to one or more drugs (1). Therefore, a rapid
and reliable diagnostic tool with simple
experimental protocol can significantly help in
decreasing the prevalence rate of MDR-TB strain.

CONCLUSION

Results obtained by this study suggest that
cultivation rate is more sensitive than direct method.
The gender and age may be risk factors for disease,
males with high risk than femae with MDR-TB
infection.
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ABSTRACT

The present study aimed to isolate E.coli and E.coli O157:H7 from bovine milk samples. One hundred samples of
bovine milk were collected from three areas of Baghdad province. All milk samples were subjected to culture on
specific media { Sorbitol MacConkey agar plus cifixime potassium tellurite (SMA-CT)} and Chrom agar then
biochemical and serological tests using latex kit were done.

The results demonstrate that 47% (47 out of 100 milk samples) and 22% (22 out of 100 milk samples) were
positive to E.coli and E.coli O157:H7 respectively from these three areas in Baghdad. In west Rathwania 23 and
16 out of 50 milk samples were positive to E.coli and E.coli O157:H7 respectively. In east Rathwania 17 and 5 out
of 34 milk samples were positive to E.coli and E.coli O157:H7 respectively. In Al-Huria city 7 and 1 out of 16
milk samples were positive to E.coli and E.coli O157:H7 respectively. The results of sensitivity test showed that
the E.coli O157:H7 were resistant 100% to the antibiotic, Docxycycline 30 (Do 30), Trimethoprim 5 (TMP5),
Ceftriaxone 30 (CRO30).

Keywords: E.coli O157:H7, milk samples
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INTRODUCTION

Milk is considered a serious threat foodstuff and
plays a significant medium for bacterial growth ().
It can be the major resource of food borne
pathogens, and there have been many outbreaks due
to food-poisoning related with direct consumption
of untreated milk. The existence of pathogenic
microbes in milk increased because of feca
contamination during the milking. Contaminated
milking parlor, equipment and floors can facilitate
the spread of these pathogens to the udders. Good
hygiene, including the removal of feca materid
from udders and ensuring a clean environment, is
therefore important (2).

Bovine and other ruminants carry E.coli O157:H7
without clinical symptoms and these animals shed
this pathogen with feces for long time lead to
contamination of food (3). Kedhier (2006) found
that 90 % of fecal samples of healthy cattle were
positive to E.coli O157:H7 (4). Ruminants,
especialy cattle are the mgjor reservoir of Shiga
Toxin E. coli (STEC), and human infectivity is often
related to eating of contaminated beef or closed
contact with the animals (5).

STEC dtrains are extremely significant harmful to
human with low infectious dose, through using of
contaminated water or food leading to food-borne
disease. Raw milk is used by wide range of people
especially who work at farms and consider that the
milk is safe and have useful health benefits which
arelost by pasteurization.

The existence of food borne microorganismsin milk
may attributed to close contact with contaminated
sources in the dairy cattle farm and shedding of the
pathogens from the udder of an infected animal (6).
E. coli O157:H7 cause severe abdomina pain,
hemorrhagic  caolitis, diarrhea, thrombotic
thrombocytopenic, hemolytic-uremic  syndrome,
and purpura .The pathogenic factors of entero-
hemorrhagic E. coli such as Shiga toxins, the
chromosomal LEE locus that carries factors (eaeA,
tir) involved in the attaching and effacing process,
and a big plasmid carry the hemolysin genes (7).
Infections can also be acquired by close contact with
animals and by human-to-human spread (8). Studies
show that there is a considerable increase in the
resistance of E. coli O157:H7 to antibiotics (9). The
effectiveness of antibiotics therapy for STEC
infections is unresolved because antibiotics may
destroy bacteria cell walls, in this manner releasing
Shiga toxins (10). However, many studies propose
that some antibiotics, if treated at the beginning of
the course of infection, may prevent disease
development to hemorrhagic uremic syndrome
(HUS) (11). Because STEC infections are not
aggressively (12) they are not recommended for
treating STEC O157:H7 infections.

MATERIALS AND METHODS
Collection of fresh milk samples

The samples of milk were collected from three areas
in Baghdad province. Ten (10) ml of fresh milk
samples of 100 cows were collected for the
microbiological analysis. Milk was stripped by hand
directly into sterile test tubes after cleaning the
udder with warm disinfectant solution and
transporting as soon as possible to the laboratory in
acooled container (13).

Bacterial isolation

Each sample was cultured on MacConky, Eosin
Methylen blue, Sorbitol MacConkey agar plus
cifixime potassium tellurite (SMA-CT) and Chrome
agar. E .coli O157:H7 was incubated at 37°C for 24
hrs. aerobically. Gram stain was performed by
taking a single colony from a growth. Confirmation
by biochemical tests (IMVIC, Urea test) was done
to confirm the diagnosis of isolated bacteria (14).

Serological test

Latex Agglutination Test was done for isolated
E.coli O157:H7 by latex agglutination test Kkit,
(Oxoid).

RESULTS AND DISCUSSION

Culturing on MacConkey and eosin methylene
blue

Results of culturing samples exhibit different
morphologica characteristic colonies of E.coli. The
colonies appear pink on MacConkey agar and blue
metallic sheen appear on eosin methylene blue. The
gram stain was done on isolated bacteria and it
appears as gram negative bacteria (figure 1).

Figure (1): Coloniesof E.coli on EM B showed metallic
sheen dye
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Culturing on specific media for E. coli O157:H7 -
Sorbitol MacConky agar plus cifixime potassium
tellurite (SMA-CT)

The suspected colonies of E. coli O157:H7 show
tiny, circular and colorless with smoky center on
SMA-CT (figure 2). E. coli O157:H7 cannot
ferment Sorbitol that is differs from most other
strains of E. coli in being incapable to ferment
Sorbitol. The isolation of E. coli 0157:H7 on SMA-
CT was similar to what mentioned by (15), who
reveded that Sorbitol MacConkey agar was an
alternative of conventional MacConkey agar used in
the isolation of E. coli O157:H7.

Figure (2): Colorlesscolonies with smoky center of
E.coli O157:H7 on SMA-CT

Culturing on Chrome agar E .coli O157: H7

E. coli O157:H7 appeared on chrome agar as mauve
color colonies while another strains of E.coli appear
blue color colonies when cultured on the same agar
and incubated for 24 hrs. at 37 °C (figure 3). This
result confirms that the chrome media is very
essential to diagnose E. coli O157:H7. These results
agreed with (16), who reveaed that E. coli O157:H7
appear mauve color due to utilize one of
chromogenic substrates. The growth of mauve color
colonies on Chrome agar is considered as
presumptive identification for E. coli O157:H7. Non
E. coli 0O157:H7 bacteria may use other
chromogenic substrates resulting in blue to blue
green colored colonies whereas none of the
chromogenic substrates are utilized, colonies may
appear as a natural color (17). Studies conducted all
over the world had shown that chrome agar is an
effective supplemental medium for the diagnosis of
probable STEC strains and indicated that these
technique have higher specificaly, exclusivity and
performance in compare with other technique (18).
Philips et. al. (2005) showed that the improved
diagnostic concert and competence of Chrome agar
assist to diagnose E. coli O157:H7 cases and
outbreaks (19).

Tavakoli et. al. (2008) stated that chromogenic
media have more benefit and can be a suitable
choice for conventional and routine diagnostic
procedure (20).

The present study showed that 47% and 22% of
fresh milk samples were positive to E.coli and
E.coli 0O157:H7 respectively. From100 milk
samples 47 samples were positive to E.coli and 22
were positive to E.coli 0157:H7 from three areas in
Baghdad province. In west Ratwania, 23 and 16 out
of 50 milk samples were positive to E.coli and
E.coli O157:H7 respectively. In east Ratwania, 17
and 5 out of 34 milk samples were positive to E.coli
and E.coli O157:H7 respectively. In Al-Huriacity 7
and 1 out of 16 milk samples were positive to E.coli
and E.coli O157:H7 respectively (table 1). These
results were analyzed by use Chi- square. Chi
square value was 4.88 and P=0.087 for positive
isolates of E.coli and Chi- square value was 0.0870,
P=0.04 for positive isolates to E.coli O157:H7.
Results revealed that the differences among areas
were significant (P=0.04).

Presence of E.coli and E.coli O157:H7 in milk is
considered as an indicator to contaminated milk by
these bacteria either by unhealthy conditions in milk
production or unclean of equipments and milk
handlers or fecal contaminate of udder and milk.
The result variations in microbiological value of
fresh milk in different studies attributed to many
factors such as: geographic area, farm size, different
sample size and the type of methods of diagnosis
(21). Although safe milk is produced from heathy
cows and milking process is performed under clean
circumstances but bovine feces were spotted about
floor of farm and attached to the milking and
feeding equipments leading to contamination of
feeding equipments and infected feed. The results
obtained here are in agreement with those obtained
by (22), who isolated E.coli from fresh milk
samples at 63% in Sudan and they mentioned the
way of milk contamination with E.coli. Soomro et.
al. (2002) isolated E. coli from milk samples with
percentage 75 % in Pakistan (23), while the results
of E.coli O157:H7 isolation percentage were in
agreement with that found by (24) who found that
E.coli O157:H7 are presented in fresh milk samples
of cattle in Baghdad province with percentage 72%.
Table (1) shows the positive isolates of E.coli and
E.coli157: H7

Table (1): Positive isolates of E.coli and E.colil57: H7
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No. of
No. of -
Areasfrom No. of positive positive
Eagh_dad samples | samples of sampleg.of
rovince E coli E.coli
) 0157:H7
West
Rathwania %0 23 16
East
Rathwania 34 17 5
AL- !—|um a 16 7 1
city
Total 100 47(47%) 22 (22%)
Chi-square 0211 6.28
value
P 0.89 0.04

Differences among areas were significant (P=0.04)
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It was found that 86 out of 150 (57.34%) of fresh
milk samples were positive to E.coli O157:H7
(figures 3 and 4)as results obtained by (25), (12)
isolated E.coli O157:H7 from fresh milk samples
with 8% percentage, while (26) isolated E.coli
0157:H7 in 6 cattle fresh milk samples out of 40
samples (15%) from Baghdad Province. Lye et al.
(2013) found E. coli O157:H7 in raw cow milk
with percentage 8.75% (27). Dairy cattle are
important reservoirs of STEC. This microorganism
contaminates milk during close contact with dairy
cattle and its environment (28). Oksuz et. al. (29)
explained that the most outbreaks due to E. coli
0157:H7 were related with fodder cattle origin
especialy those contaminated with feces of cattle. It
was confirmed by (30) that E. coli O157:H7 are
shedded from healthy cattle feces. The results of
sensitivity test to antibiotics showed that all isolates
of E.coli O157:H7 were resistance 100% to
Docxycycline 30(Do30), Trimethoprim 5 (TMP5)
and Ceftriaxone 30(CRO30).

Figure (3): The mauve colonies of E.coli O157: H7 on
chrome media

Figure (4): Latex agglutination test 4,5 positive
agglutination to E.coli O157:H7

Recognition of E. coli O157:H7 in fresh milk
samples revealed that raw milk is a serious public
health concern of less educated people and farm
families. They still consume milk without using
boiling or pasteurization. Effective and continuous
training accompanied with emphasize on the safety
and health issues related to raw milk hazards is
really needed. To protect public health, more

stringent regulations and strategies are in demand
(27).
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ABSTRACT

The background leve of radiation in the natural environment surrounds us at all times. Levels of natural occurring
radioactivity in Cultivation medium such as peat moss and perlite that widely used within gardeners and
horticultural uses to achieve better growth for plants have been investigated using HPGe detector through gamma-
ray spectrometry. The activity concentration of radionuclides in the *®Ra, Z?Th-series and “°K has been
determined in seven samples of peat moss and one of perlite. The activity concentration of 22°Ra,?2Th and “’K for
Peat moss and perlite samples were ranged from 6.2+2.3 Bg/kg to 54.3+28.4 Bg/g from 2.1+0.3 Bg/kg to 29.2+6.4
Bg/kg and from 99.3+11.6 Bg/kg to 551.2+38.1 respectively. The study also examined some radiation hazard
indices: The Radium Equivalent (Rag,), Absorbed Dose Rates (D), Annual Effective Dose Rate (AEDR), External
Hazard Index (Hex) Internal Hazard Index (Hin) andtotal excess lifetime cancer risk (ELCR). All the health hazard
indices are well below samples were less than the global limit.

Keywords. Radiological Hazards; Peat moss; Perlite; Cultivation medium; HPGe Detector
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INTRODUCTION

Peat moss (sphagnum peat moss) is partially
fossilized plant matter that is formed in poorly
oxygenated waters of marshes, bogs such as mosses.
This is used as a soil conditioner, which increases
the soil's capacity to hold water and nutrients (1).
Perlite is a volcanic glass that is heated to 1.600
degrees F. (871 C), where upon it pops much like
popcorn and expands to 13 times its former size
used in soil mixes to improve aeration and modify
the soil substructure, keeping it loose well-draining
and defying compaction. The major radionuclide of
concern are potassium, uranium, thorium and their
decay products, some of which like radium and
radon are intensely radioactive but occur in low
concentrations. Most of these sources have been
decreasing due to radioactive decay since the
formation of the earth, because there is no
significant amount currently transported to the earth.
Thorium and uranium primarily undergo alpha and
beta decay. They aren't easily detectable. However,
many of their daughter products are strong gamma
emitters (2). Volcanic rocks (and their plutonic
equivalents) commonly are enriched in radioactive
isotopes especially potassium (3). Many gropes
studied the radioactivity of Bog sphagnum, volcanic
rocks soil and fertilizers (4-6).

The am in this work was to determine the
concentrations of radionuclide of ® Ra,**Th and
49K in some kinds of peat moss and perlite that were
collected from Iragi markets.

MATERIALS AND METHODS
Sampling and samples preparation

Seven (7) samples of peat moss and one of perlite
were collected of from the Iragi markets. The
samples were dried in oven about 200°C for 6 hrs,,
then crushed and sieved through 200 pum mesh to be
homogenize sample. The samples weighted and
carefully sealed in closed container. They were kept
for about four weeks to reach secular equilibrium
between thorium and radium contents of the
samples and their daughter radionuclides (7). The
average sample weight was 500 g.

Experimental set up

Gammaray spectrometry analysis of the samples for
natural radioactivity was carried out by HpGe
detector with the resolution (FWHM) of 1332KeV
to ®°Co is 2.2KeV, and relative efficiency 20%. The
detector was controlled by computer with Gain 2000
a software program. The system also contained the
usua electronic components of preamplifier,
amplifier and power supply in one unit with the
Digital Spectrum Anadyzer 2000 (DSA-2000)
(CANBERRA).

The detector was situated in a well shield the
measuring  station against al  background
radioactivity in the room. Measurement takes 3600
sec and subtraction of the background was measured
for the same counting time. The gamma spectra
were collected. The activities of °Ra and %*Th in
each sample they were determined by measuring the
characteristic y-peaks of their daughters. The energy
regions selected for the corresponding radionuclides
(609K eV,1120K eV,1764K eV) for 2*Bi to measured
“®Raand (911KeV,969 KeV) for 28Ac to measured
22Th but the activity concentration of K was
measured directly on gammaray of 1461 KeV (8).

RESULTS AND DISCUSSION
Activity concentration

The activity concentration of ?®Ra, *Th and “K
were calculated by using the following equation (9).

A (Bg) = CPS/ (DPS. I.. €ff ) = CPSuror / (DPS. L&ff ) ...(1)

Where CPS is the net count rate per second (figure
1), | isthe intensity and eff is the efficiency of the
detector. The ?*Ra activity concentration ranges
from 6.2+#2.3 Bg/Kg to 54.3+28.4 Bg/g. *Th
activity concentration ranges from 2.1+0.3 Bg/Kg to
29.2+6.4 and “)K activity concentration ranges from
Bg/Kg, asreported in table (1). Figure (2) describes
the activity concentration of *®Ra, Z?Th and “K
(Bg:Kg™) in peat moss and perlite cultivation
medium used in Irag.
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Table (1): Theactivity concentration of ?®Ra, **Th and “K in peat moss and perlite cultivation medium used in Iraq

No. Samples “®Ra Bg/kg Z2Th Bg/kg “°K Ba/kg
1 Perlite Saudi 35.2+13.4 29.2+6.4 551.2+38.1
2 Peat moss Alfayafy 37.7£17.6 6.1+1.8 106.8£16.5
3 Peat moss Culvita 39.7+25.3 4.3+1.8 114.3+16.5
4 Peat moss Alassala 14.1+2.8 4+0.4 188.5+14.1
5 Peat moss Green fresh 17.5£3.4 11.2+0.9 153+13.2
6 Peat moss Gulf 14.3+3.4 6.4+1 99.3+11.6
7 Peat moss Chift Chiler 54.3+28.4 13.3:3.9 181.8+20.7
8 Peat moss Pot grond 6.2+2.3 2.1+0.3 109+10.8
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Figure (2): Activity concentrations of **Th, ?*Ra and K (Bg/Kg) in peat moss and perliteused in Iraq

the national data regarding natural radioactivity
levels (11).

Radium equivalent activity

Assessment of radiological hazards was made by

calculating the radium equivaent activities, external
and interna hazard indices. The radium equivalent
activity (Ray) is a weighted sum of activities of the
26Ra, 22Th and “°K based on the assumption that
370 Boykg of 2% Ra, 259 Bg/kg of 22Th and 4810
Ba/kg of K produce the same gamma-ray dose
rates as given by the following equation (10):

Rag = Ara + 143A7, + 0.077A ... (2)

The results obtained for the radium equivalent
activity index Ray of al samples of peat moss and
perlite were varied from 17.59 to 119.4 Bg/kg as
listed in table (2). It is observed that the values of
radium equivalent index of all samples are not
exceed 370 Bg/kg the maximum permissible limit.
Therefore, the results of this study will contribute to

External hazard (He,)

The externa hazard index is defined to be obtained
from Rag, expression through the supposition that its
maximum alowed vaue (equa to unity)
corresponds to the upper limit of Ray, (370Ba/kg).
He Which is given by this equation (12).

AR
281U

AHKa |
Jru

Aln |
204

He= . (3)
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Internal hazard (H;,)

The internal hazard index, which is given by the
expression:

A

_ Afa  Ain
agiu

Hin = —4 -
T

- (4)

The external and internal hazard indices of samples
were varied from 0.047 for pot grond peat moss to
0.31 mGyly. from 0.06 for pot grond peat moss to
0.415 mGyly for perlite Saudi, respectively as listed
in table (2). It is noticed that external and internal
hazards indices are lower than unity for all samples
(23).

Gamma radiation hazard I,

To estimate the level of y-radiation hazard
associated with the natural radionuclides, another
radiation level index suggested by OECD’s NEA
(14) were evauated by using the following
equation:

Iy =(A Ra)/150+ (A Th)/100+ (A K)/1500 ... (5)

ARa, ATh, and AK are the activity concentrations
(in Ba/ kg) of 226Ra, 232Th and 40K respectively.
The radiation level index ly of peat moss and perlite
samples are varied from 0.133 for pot grond to
0.887 for perlite Saudi, which is found to be less
than unity for al samples as listed in table (2).

Table (2): Radiation Hazard parametersfor peat moss and perlite samples

ELCR
Samples Gaky | M= Hin Iy woymy | Gty |
1 Perlite Saudi 1194 031 0.415 0.887 55.6 68.19 0.233
2 Ze?a’;‘a‘;f 54.46 0.14 0.24 033 24.19 29.66 0.103
3 | PestmossCul vita | 54.66 0.13 0.25 0.38 24.25 29.75 0.104
4 P:f“asg’f 28.6 0.09 0.13 0.26 16.27 19.95 0.069
5 | Pedt ’?f;erem 45.29 0.12 0.16 033 20.59 25.25 0.088
6 | Pest mossGulf 3L1 0.08 0.117 0.22 14.08 17.26 0.060
7 | Pt gglszr Chift 87.32 0.227 037 0.616 38.76 4755 0.166
8 Peatgrr'z)?fj Pot 17.59 0.047 0.061 0.133 8.45 10.37 0.036

Estimation of absorbed and effective dose

The measured activity of 2°Ra, 22Th and “°K were
converted into doses by applying the factors 0.462,
0.604 and 0.0417 for radium, thorium and
potassium respectively (15). These factors were
used to calculate the total absorbed gamma dose rate
in ar a 1 m above the ground level using the
following equation:

Absorbed dose D nGy/ h = 0.462 Aga+ 0.604 Ary+ 0.0417 A (6)

Where, Agr, Am and A  are the activities
(Bg-kg—1) of radium, thorium and potassium in the
samples. To estimate annual effective doses must be
taken into account of :

1) The conversion coefficient from absorbed dose in
air to effective dose.

2) The indoor occupancy factor. The annua
effective doses are determined as follows (16):

AEDEWSV/Y = D nGy/h. 8760 h. 0.7 Sv/Gy. 0.2. 10-3 ... (7)

Annual estimated average effective dose equivalent
received by a member is calculated using a

conversion factor of 0.7 Sv-Gy-1, which is used to
convert the absorbed rate to annual effective dose
with an outdoor occupancy of 20% (17).

Excess Lifetime Cancer Risk (ELCR)

The Excess Lifetime cancer risk (ELCR) was
calculated using the following equation (18):

ELCR=AEDEXDLXRF ... (8)

Where, AEDE is the Annua Equivaent Dose
Equivaent, DL is the average duration of life
(estimated to70 years), and RF is the Risk Factor
(Sv-1), i.e. fatad cancer risk per Sievert. For
stochastic effects, ICRP uses RF as 0.05 for public.
Lifetime cancer risk, gamma index for peat moss
and perlite samples were studied below the safe
limit. The ly values for peat moss and perlite
samples are below the limit of unity meaning that
the radiation dose is below the permissible limit of
1m Svy-1recommended by IAEA (13).
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CONCLUSION

The levels of natura radioactivity in peat moss and
perlite samples that used in horticultura in Irag
were determined using high resolution gamma-ray
spectrometry. The results can be useful in the
assessment of the radiological hazard associated
with the exposures and the radiation doses due to
naturaly radioactive element contents in samples.
We noticed that the measured samples were within
the recommended safety limits and did not pose any
significant source of radiation hazard inhabitants.
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ABSTRACT

The present study was conducted to investigate the effect of colostrums and camel milk treatment on body weight
and serum glucose of aloxan induced diabetic rats. The study was divided into three experiments according to
period of treatment, first experiment was undertaken to investigate the effect of colostrums through 7 days of
treatment, The second experiment was undertaken to investigate the effect of virgin and multipara camel milk
through 30 days of treatment, while the third experiment was undertaken to investigate the effect of virgin and
multipara camel milk through 60 days of treatment. The results of experiments revealed that the diabetic male rats
in second group were suffering from significant decrease at (p< 0.05) in body weight and there were significant
differences in serum glucose.

Keywords: colostrums, camel milk, alloxan-induced diabetic rats
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INTRODUCTION

Diabetes mellitus is a chronic systemic disease
characterized by an increased blood glucose
concentration. The word diabetes is derived from
the Greek word “diabainein” and means “to pass
through”,referring to the large volume of urine,
while mellitus comes from the Latin term “mel”,
which means honey and refers to the sweetness of
the urine from patients with untreated diabetes.
Diabetes is caused by either decreased production of
insulin from the pancreatic B-cells or decreased
effect of insulin on target tissues or by a
combination of these two. Diabetes not only causes
disturbances in carbohydrate metabolism, but also
affects lipid and protein metabolisms he two major
categories of diabetes are type 1 and type 2 diabetes,
previously also called “insulin-dependent” (IDDM)
and  “non-insulin-dependent”  (NIDDM), or
“juvenile” and “adult-onset” diabetes, respectively.
Type 1 diabetes is characterized by an autoimmune
reaction that leads to a total loss of function of the
insulin-secreting B-cells of the islets of Langerhans
in the pancreas, resulting in absolute insulin
deficiency. Type 2 diabetes is the consequence of
decreased insulin sensitivity (primarily in skeletal
muscles, adipose tissue, and liver) and/or decreased
insulin secretion from B-cells. It is the most
common form of diabetes and is increasing in
epidemic proportions worldwide. Considerable
overlap exists between the two conditions, and type
1 and type 2 diabetes have been proposed to be
different forms of the same disease, the main
difference being the absence of an immune response
in patients with type 2 diabetes, leading to a slower
rate of 3 -cell loss. On the other hand, the clear lack
of evidence for similar genetic factors predisposing
to type land type 2 diabetes supports the notion of
two separate diseases. It is predicted that about 366
million people worldwide will be diabetic by the
year 2030. There are 2 types of diabetes; T1D and
Type2 Diabetes (T2D). T1D is a heterogeneous
disorder associated with the destruction of
pancreatic beta cells, with the resultant effect of
absolute insulin deficiency. Type2 diabetes on the
other hand is characterized by resistance to insulin
action and suboptimal insulin  secretary response.
Causes of diabetes ranges from autoimmune-
mediated destruction of beta cells and idiopathic
destruction or failure of betacells. About 5-10% of
the total cases of diabetes worldwide are due to
T1D. T1D is the most common type of diabetes in
children and adolescents while Type2 Diabetes
(T2D) is common among young adults . Typel
Diabetes (T1D) has been increasing by 2% to 5%
worldwide.

MATERIALS AND METHODS

The study included three experiments and one
hundred twenty (120) male rats were used.

Experiment one: was conducted to investigate the
effect of the treatment of camels colostrum for 7
days. Twenty four (24) male rats were divided
equally and randomly in to four groups, as follows:

Group (1) - standard normal control group consists
of (6) males rats treated oraly with 2 ml of normal
sdinefor 7 days .

Group (2) - diabetic control group consists of (6)
males rats that were injected intra peritoneal(1.P.)
with (150mg/kg) dissolved in 1/2 ml of aloxan for
induction diabetes.

Group (3) - diabetic — insulin group consists of (6
induced diabetic rats)treated with i.p injection of ( 6
units /kg/day) insulin.

Group (4) -- diabetic — colostrum group consists of
(6 induced diabetic rats) treated orally with 2 ml/day
from camels colostrum from the first age group of
camel (4-6) yearsfor 7 days.

Experiment two: was conducted to investigate the
effect of the treatment with virgin and multipara
milk for 30 days. Forty two (42) male rats were
divided equally and randomly in to seven groups,
asfollows:

Group (1) - standard normal control group consists
of (6) males rats treated oraly with 2 ml of normal
saline for 30 days.

Group (2) - diabetic control group consists of (6)
males rats that were injected intra peritoneal(1.P.)
with (150mg/kg) dissolved in 1/2 ml of alloxan for
induction diabetes.

Group (3) - diabetic — insulin group consists of (6
induced diabetic rats)treated with i.p injection of ( 6
units /kg/day) insulin.

Group (4) - diabetic — virgin camel milk group
consists of (6 induced diabetic rats) treated oraly
with 2 mi/day from the virgin camel milk for 30
days.

Group (5)- diabetic — multipara camel milk group
consists of (6 induced diabetic rats) treated oraly
with 2 ml/day from the multipara camel milk for 30
days.

Group (6) - virgin camel milk group consists of (6
rats) treated oraly with 2 mi/day from the virgin
camel milk for 30 days.

Group (7)- multipara camel milk group consists of
(6 rats) treated oraly with 2 ml/day from the
multipara camel milk for 30 days.

Experiment three: was conducted to investigate the
effect of the treatment with virgin and multipara
camel milk for 60 days . Fifty four (54) male rats
were divided equaly and randomly in to nine
groups, asfollows:

Group (1) - standard normal control group consists
of (6) males rats treated orally with 2 ml of normal
sdline for 60 days .

Group (2) - diabetic control group consists of (6)
males rats that were injected intra peritoneal(1.P.)
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with (150mg/kg) dissolved in 1/2 ml of alloxan for
induction diabetes.

Group (3) - diabetic — insulin group consists of (6
induced diabetic rats)treated with i.p injection of ( 6
units /kg/day) insulin.

Group (4) - diabetic — virgin camel milk group
consists of (6 induced diabetic rats) treated oraly
with 2 mi/day from the virgin camel milk for 60
days.

Group (5)- diabetic — multipara camel milk group
consists of (6 induced diabetic rats) treated oraly
with 2 ml/day from the multipara camel milk for 60
days.

Group (6) - diabetic — virgin camel milk group
consists of (6 induced diabetic rats) treated oraly
with 2 mi/day from the virgin camel milk for 60
days, killed after 30 days from stopping treatment .
Group (7)- diabetic — multipara camel milk group
consists of (6 induced diabetic rats) treated orally
with 2 ml/day from the multipara camel milk for 60
days, killed after 30 days from stopping treatment .
Group (8) - virgin camel milk group consists of (6
rats) treated oraly with 2 mi/day from the virgin
camel milk for 60 days.

Group (9)- multipara camel milk group consists of
(6 rats) treated oraly with 2 ml/day from the
multipara camel milk for 60 days.

The weights of animals were measured on the first
and last day of the treatment , the weight difference
is calculated.

Six male rats of each group were sacrificed at the
end of the experiment at Day 7, 30, 60 and one
month after stopping of treatment in group 5 and 6,
the rats before being sacrifice were first weighed
then anaesthetized by placing them in a closed jar
containing cotton sucked with chloroform . Rats
fasting all night before scarifying.

Blood samples were collected via cardiac puncture.
Then the blood sample were drops directly from the
heart by using 5 ml disposable syringe . The blood
sample were divided in to two part. The first part
about 1 ml was put in tube with EDTA for
hematological study which were carried out as soon
aspossible.

The other parts of blood was transferred in to a
clean tube, left at room temperature for 15 minutes
for clotting, centrifuged at 3000 rpm for 15 minutes,
and then serum was separated and kept in a clean
tube in the refrigerator at ( 2-8°C) until the time of
biochemical assay.

All blood samples were collected in the morning
(8.30 -10.30 am) in order to minimize the diurnal
variation of hormone levels.

RESULTS

Effect of colostrum on serum glucose and body
wieght of male rats during 7 days

According to the results listed in table (1) , there
was significant increase in level of serum glucose

inthe (diabetic group) at (p < 0.05) compared with
control and other all groups of experiment , while
the results showed that there was no significant
differences in the level of serum glucose between
the control and diabetic group treated with insulin
but they reveaded a significant decrease at ( p< 0.05)
with diabetic group treated with colostrum, which
showed a significant decrease compared with
diabetic group.

The differences in body weight between the
experimental group showed significant decrease in
body weight in the diabetic group compared with
other groups ( p < 0.05), while there were no
difference between the control and diabetic group
treated with insulin but the lost showed no
differences with diabetic group treated with
colostrum.

Table (1): Effect of 7 daystreatment of colostrum she
camel on serum glucose and body weight of control and
experimental groupsof malerats

Weight
Serum glucose (mg/%ll)
Groups (mg/di)
Meant S.D Meanz S.D
Normal control
group treated with 2 96;‘_50 81'8
ml DWA day for 7 S .
days 5.75 0.84
201.0

Diabetic control + 3'56b
group (7 days) 6.03 0‘ 55
Diabetic group 78.91 6.55
treated with insulin + +
(7 days) 2.01 0.46
Diabetic group 11?'16 6.15
treated with 668 +
colostrum (7 days) ’ 0.91
LSD 17.58 2.23

refer to significant differences at (p<0.05).

Effect of virgin and multipara she camel body
weight of male rats during 30 days of treatment

Table (2) shows asignificant increase at (p < 0.05)
in the level of serum glucose in the diabetic group
compared with control and other all groups . On
there hand there were no significant differences
between the control group and diabetic group
treated with virgin she camel milk , standard control
treated with virgin and multipara she camel milk ,
al of them decrease significantly a ( p < 0.05)
compared with diabetic group treated with multipare
she camel milk .

As illustrated in table (2) , the differences in the
body weight showed a significant decrease in the
diabetic group compared with all other groups,
whereas , the diabetic group treated with insulin and
diabetic group treated with insulin and diabetic
group treated with virgin she camel milk revealed
no significantly differences between them , And
increase significantly compared with diabetic group
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treated with multipara camel milk ,but decrease
significantly at ( p < 0.05) compared with normal
control group standard control group treated with
virgin she camel milk and standard control treated
with multipara she camel milk , but the last showed
significant decrease compared with control group
that showed no significant differences with standard
control group treated with virgin camel milk .

The two standard control groups, virgin and
multipara had no significant differences between
them.

Table (2): Effect of 30 daystreatment of virgin and
multipara she camel milk on glucose serum and body
weight of control and experimental groups of malerats

showed a significant decrees in body weight
compare with control and other groups . the result
show that 3¢ , 4™, 8™ and 9" groups reported not
significant decrease in body weight compared to
control group and between them while the 5, 6"
and 7" group showed a significant decrease
compared to control one , but the 6™ and 7" group
indicate a significant differences compared with 5
group but there was non significant differences
between them , white there is no significant
differences between the 3, 4" and 5" groups.

Table (3): Effect of 60 daystreatment of virgin and
multipara she camel milk on serum glucose and body
weight of control and experimental groups of malerats

: s | i : sumdieos | i
roups mg roups mg
P Meanz SD Meanz SD P Meanz SD Meanz SD
Normal control 100.75 59.33 Normal control 111.0 106.33
group trested with 2 * + group trested with 2 * +
m DW\day (30 11.600 571 ml DW\day (60 23.40 1237
days) days)
Diabetic control 296.66 20.01 Diabetic control 271.50 8.16
group (30 days) + * group (60 days) + *
37.32 2.09 63.88 2.22
Diabetic group 116.60 35.68 Diabetic group 110.76 94.00
treated with insulin + + treated with insulin + *
(30 days) 45,56 258 (60 days) 48.35 15.60
Diabetic group 106 3511 Diabetic group 87.66 97.50
treated with virgin + * treated with virgin + *
she camel milk (30 4517 4.94 she camel milk (60 492 12.92
days) days)
Diabetic group 192.66 25.70 Diabetic group 104.83 88.66
treated with + * treated with + +
multipara she camel 19.40 297 multipara she camel 12.18 9.37
milk (30 days) milk (60 days)
Standard control 101.24 56.25 Diabetic group after 127.75 44.83
group treated with + + one month form + +
virgin she camel 40.67 6.46 stopping 60 days 55.97 7.13
milk (30 days) treatment with
Standard control 94.78 52.50 virgin she camel
group treated with + + milk
multipara she camel 15.53 4.08 Diabetic group after 169.05 39.31
milk (30 days) one month form + *
LSD 52.45 5.68 stopping 60 days 37.81 293
refer to significant differences at (p<0.05) treatment with
multipara she camel
milk
Effect of virgin and multipara she camel Standard  control 79.00 104.16
treatment on serum glucose and body weight 3{?5?1 t;'a;edca"r‘g]tg 101'41 12181
during 60 days of treatment milk (60 days)
The results in the teble (3) indicated a significant | ooy S 9406 9.3
increase at (p < 0.05) inthe level of serum glucose mulipara she camel 1548 12.80
in the diabetic group compared to ( normal control milk (60 days)
and ) , other experimental group , whilethe 39, 4™, LSD 48.75 15.50

s 6" 8" and 9" groups did not revealed
significant differences in comparison with control
group and between them , but the 7" group showed
a significant increase in the level of serum glucose
in compared with normal group , 3¢ , 4", 5" &M
and 9 groups, while did not reported any
significant differences with 6 group.

Body weight differences through 60 days of
treatment clarified on table (3), diabetic group

refer to significant differences at (p<0.05)
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DISCUSSION

Effect of colostrum and camé milk on serum
glucose body weight in malerats

The level of glucose increase significantly in the
diabetic groups of the three experiment when
compared to control groups due to induction the
diabetes by using aloxan in laboratory male rats
(1). Thus , due to aloxan are toxic analogues
preferred to accumulate in pancresatic bat a cell via
the glucose transporter GLUT2 .

Intracellular the alloxan generates reactive oxygen
species (ROS) in presence of glutathione , in a
cyclic redox reaction diaturic acid , the reduction
product, generates superoxide radicals , hydrogen
peroxide radicals ,hydrogen peroxide and hydroxyl
radicals , which are ultimately responsible for the
death of beta cell . Alloxan also have the ability to
inhibit the beta cell glucose sensor glucokinase and
that inhibits glucose- induced insulin secretion (2,3),
which caused glucose to stop entering cell and this
rise of glucose level in the blood (4,5).

Oral treatment with colostrum and camel milk leads
to a significant decrease in serum glucose when
compared to diabetic groups.

Colostrum hypoglycemic effect is suggested to be
mediated by present of vitamin E, which are work
by scavenging the reactive oxygen species and
caring then a way through chemical neutralization
,abumin that tend to be sacrificial protein can
absorb (Ros ) and stop them from attacking your
essential protein and colostrum also contain &- LA
(Alpla—-lipoic Acid (ALA) which are great modifier
act on gene expression to reduce inflammation ,
very potent chelator for heavy metal and the last
important acts as enhancer of insulin sensitivity
6,7) .

The mechanism for the hypoglycemic effect of
camel milk against diabetics oxidative stress in the
ratsis due to contain high levels of insulin or insulin
-like protein (52 unitg/liter) insulin. Results obtained
from studies of (8-10) found that camel milk isrich
in half cystine ( amino acid sequence of some
camel milk protein) similar insulin family of
peptides superficidly (10). Thus, it is considered to
have therapeutic efficacy due to lack of coagulum
formation of camel milk in acidic media of stomach
to pass rapidly to intestine and remains available for
absorption (10).

Hypoglycemic effect of CM attributed effect by it is
potentia to rather increase the effect of insulin or by
increasing the release of insulin from the pancreatic
bet-cells (14), the protective effects of camels milk
also including antioxidant properties and possible
chelating effects on free radicas, it is was found to
contain high concentration of vitamins B2, C ,A and
E, and very rich in magnesium and other trace
elements (11-13). These vitamins are useful in
preventing toxicant- induce tissue injury (14).
Additionally ,camel milk isrich in zinc (15) , atrace
element essential for more than 300 enzymes
activity and it has a relation ship with many

enzymes and can aactivation of anti oxidant system
so prevent cell damage (16-18).

Body weight decrease in diabetic rats in  second
group due to loss or degradation of structural
protein because of lack of insulin due to diabetes
and this lead to lack of entry glucose in to cell
which increase protein catabolism . In addition
in such circumstances as absence of insulin excess
of carbohydrates did not turn to fats (19-21).
Another research suggested that lack of insulin lead
to sugar cannot enter inside the cell , thus increasing
sugar percentage in the blood ,so the body tries to
get rid the excess amount of sugar by excretion in
the urine , thus lead to reduced amount of water in
the body and this causes body weight reduction
(22).

Rats treated with colostrum and CM observed a
significant improvement in body weight gain the
posipolity of good nutrition value

Anabolic effect of colostrum and CM via
strengthening the gastrointestinal tract through
increasing both the rate of secretions of the digestive
juices and the motility of the gastro intestinal tract
(23), or may be due to CM stimulation  most
aspects of carbohydrate metabolism ,including
glucose rapid up take by the cells , increase rat
absorption from gastro intestina tract and even
increase insulin secretion and it is effect on
carbohydrate metabolism (reduce hyperglycemia)
(10, 23).

Isa et. al (2013) suggested there were no statistical
difference in the body weight on the control |,
diabetic, diabetic rats treated with CM (24).
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ABSTRACT

This study was done to investigate the histological effect of repeated administration of lvermectin alone or with
combination of vitamin C in ovaries and uterus of female rabbits. Total 48 mature female rabbits were divided into
8 groups of equal number (6) as follows. group one was administered 0.9 % Nacl, which act as control. Group
two, three and four were administered (0.5mg /Kg, 1mg/Kg, 2mg /Kg B.W Ivermectin) respectively. Group five
was administered 50mg/Kg B.W vitamin C only. Group six, seven and eight were administered 50mg/Kg vitamin
C in addition to Ivermectin (0.5mg/Kg, 1mg/Kg, 2mg/Kg) respectively. The lvermectin was given S/IC weekly,
while vitamin C was given daily P.O. for 8 weeks.

The results showed the histopathological changesin ovariesin all groups which treated with intermediate and high
doses of Ivermectin (Img/Kg and 2mg/Kg) includes secondary cystic follicles, circumscribe and proliferative
corpus luteum, and large corpora lutea which is suggested neoplastic as luteoma. While the group which received
vitamin C showed normal structure of ovaries with normal primary and secondary follicles with corpus lutum. In
uterus, the main histological changes due to ivermectin treatment includes poor activity of uterus, while the
histopathological effect of Vitamin C on uterus include well develop uterine horn with papillary mucosal cell
epithelium.

In conclusion, lvermectin exhibits dose response effect and causes many deteriorate histological changes in
ovaries and uterus in female rabbits in intermediate and high doses, meanwhile, vitamin C has not well
ameliorative these effects positively.

Keywords: vitamin C, Ivermectin, female rabbits
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INTRODUCTION

The reproductive organ of the female rabbitit’s
considered primitive. It consists of two ovaries and
oviduct, uterus, two cervixes, vagina, and external
genitalia (1). The primary organs of femae
reproduction are ovaries which lies within the
abdomina cavity with one on each side near the
kidney and responsible for egg or ova production, as
well as, hormones primarily Estrogen and Progestin
).

The uterusis formed by two independent horns split
over their, and itconsiders the organ in which the
embryonic development occur aso it provides
muscular force expulsion of the fetus at birth (3).
Ivermectin is broad spectrum antiparasitic drug
belongs to family of Avermectins which includes
Abamectin, Emamectin,  Eprinomectin  and
doramectin. It is produce by the fermentative
process of Streptomyces avermilitis microorganism.
Ivermectin is administered in different routes such
as oraly, subcutaneous, pour on formulation (4).It
can be given chewable treats, ora (liquid,
pastes,and drenches) and it can take as topica
solution for treating mites (5).

Hays and Law (6) concluded that ivermectin was
moderately absorbed after oral administration, while
it is well absorbed after subcutaneous or
intramuscular route. Many studies demonstrated the
harmful effects of ivermectin or similar avermectin
family on semen qudity, characteristic and
testosterone level in rabbits (7,8), in goat (9), in ram
(20), rats (11), bull (12), and man (13).

Abd-Elhady and Abo-Elgar (14) showed the
abamectin caused marked histopathological changes
in the testes of the rats which includes degeneration
and necrosis of spermatogonia cell lining the
seminiferous tubules, and decrease in the number of
spermatozoa.  Also, Elbeticha and Daas (15)
observed an increased amount of interstitia
connective tissue of seminiferous tubules and
congested blood vessels of the rat testes after
treatment with abamectin. Little papers are
concerning the histopathologica  effect  of
ivermectin on female reproductive system. So this
study was aimed to investigate the adverse effect of
ivermectin on ovary and uterus structures and also
study the role of vitamin C when used in
combination of ivermectin of female rabbits.

MATERIALS AND METHODS

The lvermectin 1% was purchased from local
market (VET Product Office, KIPRO Company,
Holland) and Vitamin C 500mg (Al-Shahba Labo,

Syria).
Animal housing
Tota (48) mature female rabbits (Lepus cuniculus),

(1200-2000gm) body weight and (8-12 months) of
age were brought from local market in Basra

Province/ Irag. The rabbits were housed (6 rabbits /
cage) in awire silk cages measuring (100 X 50 X 50
cm) under controlled animal house condition at
temperature (25 + 3 C°) and relative humidity (50 +
5 %) in the anima house of Veterinary Medicine
College in Basra University. The rabbits were kept
under observation for one months. The animals were
offered a rabbit's diet, green leaves, afdfa and
water.

Experimental design and histological technique

Forty eight (48) mature female rabbits were divided
into eight groups (6 rabbits in each group). Each
group was treated for 8week as follow: Group one:
Injected (0.9 % NaCl) which acts as a control,
Group two Injected (0.5 mg/kg B.W |vermectin),
Group three: Injected (1 mgkg BW
Ivermectin),Group four: Injected (2 mg/kg B.W
Ivermectin), Group five : administered 50mg/ Kg
B.W Vitamin C only, Group six : Injected (0.5
mg/Kg B.W lvermectin +50mg/kg B.W Vit.C),
Group seven: Injected (Img/kg B.W Ivermectin +
50mg/Kg B.W Vit. C), and Group eight:
Injected(2mg/ Kg B.W lvermectin +50mg/kg B.W
Vit. C).The Ivermectin were given subcutaneously
and weekly, while vitamin C were given daily and
orally. At the end of experiment (8 Weeks),after the
animals were sacrificed, the organ samples were
taken out ovary and uterus.Thenthe organs were
fixed in10 % formdin as preservation. The
preserved organs were taken and the dehydration
was done by passing specimens in ascending
concentration of Ethanol, infiltrated with xylene and
then was embedded in paraffin .Five-micron thick
sections of paraffin-embedded tissue were cut by
using microtome and mounted on glass slides, then
affixed of ribbon by Mayer's albumin on glass slide,
then dehydrated at hot plate overnight and later
stained with hemotoxlyin-eosin stain. The sections
were examined by using light microscope (16).

Statistical analysis

The results were analysed by one- way ANOVA
test. All statistical calculations were carried out by
the aid of the statistical SPSS V. 22 (SPSS Inc.).
Least significant different test (LSD) was calculated
to test the differences between means.

RESULTS

The microscopic findings of ovaries of control
rabbits showed numerous primary and secondary
follicles, and corporalutea (figure 1).

The histological examination of ovaries in the 2™
group showed lack of graafian follicles, presence of
occasiona secondary follicles (figure 2), while the
3 group revealed cystic secondary follicles (figure
3). The 4™ group showed very large corpora lutea
which is suggested neoplastic as luteomal (figure 4),
cystic secondary follicles (figure 5).The 5™ group
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showed primary and secondary follicle and corpus
lutum (figure 6). Whereas in 6" group reveaed
large corpus lutum and secondary cystic follicle
(figure 7). The 7" group showed circumscribed
corpus lutum proliferated luteoma like (figure 8).
Moreover, the 8" group showed secondary follicles
and circumscribed corpus luteum (Luteoma like)
(figure 9).

Figure (3): ovary of rabbit treated within 1Img/Kg
Ivermectin (H& E) X50.The pointer indicate cystic secondary
follicles.

Figure (1): ovary of control rabbit within normal limit
(H& E) X50.The pointer indicate several primary follicle
(arrow), secondary follicle (curve arrow), occasional corpora
lutea (double arrow)

Figure (4): ovary of rabbit treated within 2mg/Kg
Ivermectin (H& E) X50.The pointer indicate very large
cor por a lutea suggested neoplastic as luteoma.

Figure (2): ovary of rabbit treated within 0.5mg/Kg
Ivermectin (H& E)X50.The pointer indicate presence of,
occasionallysecondary fallicle.

Figure (5): ovary of rabbit treated within 2mg/Kg |ver mectin
(H& E) X125.The pointer indicate cystic secondary follicles.
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Figure (6): Ovary of rabbit treated with 50mg/K g Vitamin C Figure (9): Ovary of rabbit treated with (2mg/Kg IVM+
(H& E) X125.The pointer indicate primary follicle 50mg/Kg Vit.C) (H& E) X50.The pointer indicate secondary
(arrow),wjondary follicle (doub|e arrow), corpus | uteum( follicl e(arrow), circumscribe cor pUd uteum,luteoma Ilke(star)
curvearrow).

The examination of uterus of control rabbits showed
well developed endometrium with papillary
proliferation of mucosal epithelium of endometrium
(figure 10). The 2™ and 3 groups showed
papillary projection of uterine mucosal epithelium,
uterus poor activity (figures 11, 12), while the 4"
group revealed uterine horn with papillary mucosal
cell epithelium (figure 13). The 5" group showed
well developed uterine horn  with papillary
proliferation of endometria epithelium (figure 14).
The 6™ group revealed apparent reduction in
development of endometrial epithelium (figure 15).
In addition, the 7" group showed dlight papillary
projection of uterine mucosa (figure 16), and in the
8" group showed poor or reduce development of
endometrial epithelium (figure 17).

Figure (7): Ovary of rabbit treated with (0.5mg/Kg
IVM+50mg/K g Vit.C) (H& E) X50.The pointer indicate
lar ge cor pus lutum (arrow)., cystic secondary follicle(
double arrow)

Figure (10): Uterus of control rabbit within normal limit
pointer indicate villi (arrow), lumen(curvg

Figure (8): Ovary of rabbit treated with (Img/Kg VM + arrow), Myometrium(star)
50mg/Kg Vit.C) (H& E) X50.The pointer indicate

circumscribed cor puslutum, proliferated luteoma like.
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Figure (11): Uterusof rabbit treated 0.5mg/K g | vermectin
(H&E) X50.The pointer indicate papillary projection of
uterine mucosal epithelium, but reduce number of mucus
gland in lamina propria.

Figure (12): Uterusof rabbit treated 1mg/Kg I vermectin
(H&E) X50 .The pointer indicate papillary projection of
uterine mucus epithelium.

Figure (13): Uterusof rabbit treated 2mg/K g | ver mectin
(H& E) X50.The pointer indicate uterine horn with papillary
mucosal cell epithetlium.

Figure (14): Uterusof rabbit treated 50mg/K g vitamin
C (H&E) X50.The pointer indicate uterine horn well
develop with papillary proliferation of endometrial
epithelium.

Figure (15): Uterusof rabbit treated with(0.5mg/Kg
1VM+50mg/K g vit.C) (H& E) X50.The pointer
indicate apparent reduction in development of

endometrial epithelium.

Figure (16): Uterus of rabhit treated with (Img/Kg IVM+50mg/Kg
vit.C) (H& E) X50.The pointer indicate slight papillary projectio

of uterine mucosa)
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Figure (17): Uterusof rabbit treated with (2mg/Kg
1VM+50mg/K g vit.C ) (H& E) X50.T he pointer
indicate poor or reduce development of endometrial
epithelium.

DISCUSSION

In the present study, the poly cystic follicles, and
circumscribe corpus lutum (luteoma like) due to
administration of ivermectin may be due to
hormonal disturbance and/or free radical production
due to ivermectin treatment.The control of ovarian
stromal cells and germ cell function is a diverse
prototype and oxidative stress may be acts as one of
the modulators of ovarian germ cell and stromal cell
physiology (17). It well documented that ovarian
follicular development is regulated primarily by the
differential and coordinated action of the two
primary gonadotropins FSH and LH (18).
Moreover, Vegetti and Alagna, (19) found the FSH
considered the principle driving force of
folliculogensis, at least beyond the stage of the
preantra follicle. Some researchers found that LH
could be considered as stimulator to early stages of
follicular growth in ovary (20, 21).The follicle and
luteal cyst in the ovaries are so common place as
amost to constitute physiological variants. Theses
innocuous lesion originate in un rupture graafian
follicles or in follicles that have rupture and
immediately sealed (22). Polycystic ovary syndrome
is associated with  decrease  antioxidant
concentration and is thus considered an oxidative
state (23). Al-Gubory, et. al( 24)clarified the
excessive production of reactive oxygen species
may overpower the body natural antioxidant defence
system which is creating an environment unsuitable
for normal female physiology reaction.

The results of current study is in accordance with
(25) who postulated that the uses of ivermectin in
overdose caused primary and mature follicles were
decrease in number, as well as, hyperplasia of
ovarian follicles, atretic follicles, follicular cysts and
ovarian atrophy in rats and mice. Some authors
found the I/M injection of Doramectin at (0.4mg,

0.6mg/Kg) for 6 weeks to guinea pigs caused
degeneration of the oocytes of the small growing
follicles and damage of mature follicle in ovaries at
fourth dosage, whereas after fifth and sixth weeks of
the trestment the ovaries seemed with excess atretic
and damage growing follicles(26). On the other
states, vitamin C is very important in remodelling
the basal membrane during follicular growth and the
ability of follicles to uptake ascorbic acid confers an
advantage in term of granulosa  cell
survival(27).Another  investigators noticed the
administration of vitamin C caused increase in
graffian follicle, congestion of blood vessels of the
ovaries, as well as, it caused ameliorative effect on
the ovary toxicity due to of KMno4 therapy in rats
(28).

In presentstudy, the microscopic finding in uterus
due to ivermectin therapy revealed papillary
projection of uterine mucosal epithelium, reduce
number of mucus gland in lamina propria, poor
activity, and vacuolation in mucosal epithelial
cell. This may be explained due to hormonal
disruption especially estrogen which one of its
function responsible for stimulation of the growth of
endometrium (29). Actualy, our previous work on
ivermectin which showed a decrease in Estrogen
level (30).

The results of thist study is in tone with (26) who
showed the injection of 0.4mg and 0.6mg/Kg of
Doramectin I/M for 6weeks to ginea pigs caused
adverse effect in uterus which appear from the 3
doses of administration which characterized by
infiltration of endometrium and aggregation of
mononuclear cell with con(%e;tion of perimetria
blood vessdls, while from 4™ doses to the end of
experiment, the endometriad gland has been
degenerated, atrophied and widely separated by the
oedema with cellular reaction. In fact,the ivermectin
therapy when given in overdoses to rats and mice
caused an increase prevalence of uterine glands,
uterine epithelia and hyperplasia of gland were
markedly presented on diverse patterns adenoma
like structure and single nodular or multiple polyp
like adenomaln present study the microscopic
finding of uterus in group which administered
vitamin C only has been proved well develop
uterine horn with papillary proliferation of
endometrial epithelium this occur may be due to
protective effect of vitamin C (25).

In conclusion, Ivermectin exhibits dose response
effect and causes many deletoriate histological
changes in ovaries and uterus in female rabbits in
intermediate and high dose, meanwhile, vitamin C
has not well ameliorative these effects.
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ABSTRACT

Newcastle disease (ND) caused by virulent avian paramyxovirus typel is responsible for devastating outbreaks in
poultry flocks in Irag. In this study, isolates obtained from ND suspected outbreaks during 2014-2016 of layers,
broilers farm and wild pigeon were characterized by intracerebral pathogenicity index (ICPI) and genetically on
the basis of molecular analysis of the partial F gene sequences. The ICPI value of Iraqi pigeon isolate 1.4 and Iraqi
chickenisolate 1.9-1.8.

The mean death time (MDT) of NDV isolated from chicken and pigeon were 35-36, and 48 hours respectively.
These are indicative of the velogenic nature of these NDV Iragiisolates.

The partial F gene sequencing of chicken/ Iragi/2/ 2016/ isolate showed identity of 98% to Newcastle virus
chicken china / Jilin / Y S03/ 2015, while the chicken/ Iragi/ 2015 isolate showed identity of 87% to Newcastle
virus chicken Iran / HG/ 2010. showed identity of 96% of the pigeon/ Iragi /1/2014 to NDV pigeon / Russian
/Moscow 407/04 and also showed identity of 85% to the chicken china/SD4/ 2008, while chicken/ Iraqi /4 / 2014
showed identity of 85% to the Newcastle virus chicken china SD4 / 2008. Based on the high nuclectide similarity
between these Iragi NDV isolates and the Chinese NDV strain indicates that the origin is Chinese.

The similarity between viruses obtained from chicken and those obtained from wild pigeon ranged from 82-85%
so further study will be useful to understand the role of wild birdsin the epidemiology of NDV in Irag.

Keywords : NDV, Chicken, Pigeon, Sequence
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INTRODUCTION

Newcastle disease (ND) is highly contagious and
devastating disease of poultry caused by Newcastle
Disease Virus (NDV), aso known as Avian
paramyxovirus type -1 (APMV-1), it is classified
under the genus Avulavirus of family
paramyxoviridae (1).

Based on genomic size and nucleotide sequences of
F and L gene NDV's can be categorized as class | or
class Il viruses (2). Class | NDVs are occasionally
isolated from wild aquatic birds and domestic
poultry are mostly a virulent to chickens. Class Il
contains viruses that have been isolated from
multiple wild birds and poultry species. Most virus
within this group are virulent and cause significant
economic losses to poultry industry worldwide (2).
The key contributor to ND pathogenicity is the
formation of an active fusion protein upon cleavage
of F protein precursor (FO, which facilitated by the
presence of a number of basic amino acid residues
in fusion protein cleavage site (3). NDVs that are
virulent for chickens have a multiple basic amino
acid sequence 112 R/K-R-Q-K/R-R 116. At C
terminus of F2 protein and F (phenylalanine) at
residue 117 which is the N-terminus of F1 protein,
whereas the viruses of low virulence have a
monobasic amino acid sequence in the same region
of 112 G/E-K/R-Q-G/E 116 and L (Leucine) at
residue 117 (4).

MATERIALS AND METHODS
Isolation and char acterization of NDV variants

Samples were collected during NDV outbreaks in
Baghdad area in poultry farms and wild
pigeon.Tissue samples from dead birds were
collected from suspected outbreaks around Baghdad
province, samples from pigeon were also collected
from suspected ND outbreaks in wild pigeons
around the same area.Collected organs(trachea,
lungs and brain) processed for virus isolation
according to the standard virus isolation methods
(5). Briefly 10% wi/v organ suspension in phosphate
buffer saline (PH 7.2) were homogenized, clarified
by centrifugation and inoculated into 9-11 day old
embryonated chicken eggs into allantoic cavity.
Inoculated eggs candled every 24 hours. Eggs
containing dead embryo were removed from
incubator and chilled at + 4°Cover night. Allantoic
flud were harvested and tested by
haemagglutination assay.

The HA and HI assays were carried out according to
the manual of world organization for animal health
(5). Inactivated NDV antigen (LaSota) strain was
used as positive control. Intracerebral pathogenicity
index (ICPI) test was carried out in day — old
chicken according to (6). The mean death time
(MDT) of the NDV isolates were performed
according to the published protocol of (7).

Molecular characterization

Vira RNA was extracted using the viral gene — spin
vird  DNA/RNA  extraction kit  (Intron.
Biotechnology, Korea). Firstly, tracheal, lungs and
Caecaltissue were homogenized. Two RT-PCR
assay targeting the fusion gene (traditiona and
nested PCR) to identify the type of NDV's strains
was carried out (9,10).

The NDV primers for the traditional Rt-PCR NDV
ae 5° -GGAGGATGTTGGCAGCATT-3° and
NDVD 5° GTCAACATATACACCTCATC- 3°
were used to give RT-PCR product of 318 bp
(Stauberetet al 1995l) ( figure 1).

Two sets of primers were used for first and second
round of NDV nested Rt-PCR. The first round
primer was used:
5°-GCAGCTGCAGGGATTGTGGT-3° and
5°-TCTTTGAGCAGGAGGATGTTG-3°

and for second round the primers were
5°-CCCCGTTGGAGGCATAC-3° and
5° TGTTGGCAGCA TTTTGATTG-3°.

The nested Rt-PCR product of 216 bp (9,10).

Sequencing

The purified Rt-PCR products were seguenced
using ABI Prsm 310 genetic anayzer— Jovac —
Jordan (applied biosystem USA). Neoclutide
sequences were exported to Bio Edit. Serotype
reference sequences were obtained from the NCBI
Genbank  (www.NCBI.nIm.nih.gov) multiple
sequence alignment were made using clusta W
Sequence comparisons were made using BLAST
sequence search aso available from NCBI (11).
Percentage of nucleotide similarity was calculated
using DNA STAR software phylogenetic analysis
was done using phyml software.

RESULTS

Four haemagglutinating isolates were obtained from
poultry farms outbresk that reacted with
monospecific  antissrum  specific  for  avian
paramyxovirus, and were identified as Newcastle
disease virus by HI test. Besides all the four isolates
were confirmed positive for virulent NDVs. The
ICPI value of the chicken / Iraq /2/2016, chicken/
Iragi 3/2015, chicken /Iraq /4/2014 and pigeon/ Irag
/1/2014 were 1.9, 1.8, 1.8 and 1.4 respectively while
the mean death time (MDT) of the isolates were 35,
36, 36, 48 hrs. respectively (table 1).

RT- PCR product of 318 bp (figure 1) for the first
round of NDV nested RT-PCR. The nested second
round RT-PCR product of 216 bp was obtained
(data not shown).

Phylogenic analysis of partiad F gene sequences
showed percentage of nucleotide similarity between
the viruses from chickens and those from pigeons
ranged from 82-86%. Was calculated using DNA
STAR software (figure 2).
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Sequencing analysis of sample isolate compared
with highly related identity by using blast software
program showed identity of 96% of the pigeon/
Iragi /1/2014 to NDV pigeon / Russian /Moscow
407/04 accession number jf824018.1 and aso
showed identity of 85% to the chicken china /SD4/
2008 accession number HM748947.1, while chicken
llraqi/ 4 | 2014 showed identity of 85% to the

Newcastle virus chicken china SD4 / 2008 /
accession no. HM748947.1.

The partial F gene sequencing of chicken Iragi to
2016 isolate showed identity of 98% to Newcastle
virus chicken china / Jilin / YS03/ 2015 accession
no. KU200238.1, while the chicken Iragi 2015
isolate showed identity of 87% to Newcastle virus
chicken Iran / HG/ 2010 accession no. JX131352.1.

+ve O -we C pg

Figure (1): Agarose gel electrophoresis PCR amplification of F protein gene (318bp) of NDV M ladder of 100 bp. negative control, positive
control well 1- 6 NDV chicken Iraqi isolates well 7 NDV pigeon Iraqi isolates

Table (1): ICPI, MDT and therelated virus on gene bank

ND Iragi isolate ICPI value MTD value Virusrelated on Gene bank Per centage of identity Accon
Ch'lczkz‘?cr)‘igaq 19 35 hours Chicken Chinajilinyso3/2015 98% Ku200238.1
Ch'/gkg(‘)/l'éaq' 18 36 hours Chicken Iran HG 2010 87% Jx131352.1

Ch'C"g)‘/l""aq"‘/ 18 36 hours Chicken Chinese SD4 / 2008 85% HM748947.1

P geogo”lfq' /” 14 48 hours Pigeon Russia/ Moscow 407/04 85% J824018.1

P o gwor e XU 1. wwg
I—: PEETERLL M (1 ey
| Pt - T e
I_{ N S E e
b o I I
I slhare= :-'l]llrl“;‘:—ur
= s b presemar a=xl= SO0 xeng
ETa : ; . : 2 chilccan mhiln=s 2015 =an
=o0 el ] e B ] =100 bl a ] bl
Fluclnados SBubetftoat cme e 1 003
rarem=i I=inmfits
1 = : El - 3.1 a2 n
il oo BT a | ad T Sa | alal. ks g ey all a Y 1 CRCEZT Iaa & et L. Seg
> 1=l o R o A = n o YEO = ML P ortmr ks rsrre- P18 s
™ at -I=Falranan prbe g fd 4 e =11 R S ! MO 2 plagecer Irang 901d ~ong
. -1 PR B I - e =10 P B R | P -1 P 4 pageer Il w J00Y vwy
; L SIET RO N A0 O = 1 R0 | R i MY 5 chilckaa irmn = #odn ang
= FERECSEIEETN AN ERIEET | [T = L = cfsins 1 o 2010, D ey
7 |reaojason anss|Fosa-cF 7 on0 o/ T o T PO 7 oehlckens irmey o - 500 aag
E-3 B L e L A e A Rt e e R R e S ] = FALYY S alncbs e pnie ZILCE oy
1 > L -1 - L] - n

Figure (2): Percentage of nucleotide similarity of the 4 most closely related Iraqi NDV isolates was calculated using DNA STAR software
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DISCUSSION

ND is an endemic disease in Iraq since 1968. AG 68
L was the isolated vaccine strain. The immunity of
some Iragi isolated were studied by (12). Due to
uncontrolled procedure of importing vaccines and
biosafety, four new isolates were characterized
indicating different origin (China, Iran, and Russia).
But could be the same clad, China origin isolated
MDT(45 hrs) while the similar characterized Iraqi
isolated 2016 MDT was (35hrs) indicating it is
higher virulent than the origina one.

Also, ICPI showed the same virulence (1.9), while
the origina isolate was (1.8). Other isolates showed
the same high virulence compared with the original
isolates (table 1), which in turn indicated how ND
endemic became in Irag which should be of higher
mortality and long term of endemic.

Available commercial vaccine cannot protect
incidence of ND due mostly to these changein virus
virulence. Pigeon isolate has showed identity
between Russian (96%) and china strain (85%) this
could point to the responsibility of pigeon isolate in
transport infection to chicken’s farms. Detection of
multiple amino acids is an indication of virulence
(4), this procedure could not be done due to lack of
facilities, but ICPI could be a substituted. Failure to
demonstrate the characteristic pattern of amino acid
residues between residue 113 and 116, would
require characterizations of the isolated virus by an
ICPI test (13).

Vaccination with Hitchner B1 and LaSota strain
belong phylogenetically to the same genotype (I and
I) and are divergent from NDVs that cause the
current outbreaks, ND outbreaks could occur despite
intensive vaccination against NDV (14,15).

This might be associated with genetic and antigenic
divergence between vaccine strain and the
circulating field strain (16,2).
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University asa model

Saci Sufiane

Dept. of Sociology / Al- Taref University/ Algeria

ABSTRACT

The Study For Research On How To Use The Internet In Scientific Research And Academic Researchers The University Of
Chadli Bendjedid- El Tarf / Algeria, Otherwise Big Showing The Role Who Become Lucky In Him Net Of The Internet In The
Scientific Research Through What His Progress From Numerous Services For Research In Domain Their Specialization, And
Sample Was Formed Studious From (112) Professor And Research Student In The High Studies Distributed On Sections And
Colleges, And Gathering Of The Statements Through The Use Of The Observation Are Complete, And The Questionnaire Who
Phrase Forms The Questionnaire (35) The Words On Method Was Complete Her Likert In Measure Parts Are Formed The
Questionnaire (05) , And Application Method Of The Interior Consistency For Distances Of The Measure Is Complete To
Measuring Extension Believed Him, And The Sixteen Releasing Already Use At That Program (Spss 16)

Study Has To, Inter Alia, Results, The Most Important Of The Researchers Are The Recruitment Of The Internet In The Drafting
Of Chapters And Research On The Latest Developments Of The Research, Experiments And Tests Linked To The Study And
That They Do So Using Search Engines And Participation In Meetings And Seminars And Networking With Specialists, And
There Are Several Obstacles Preventing Them From Using The Internet In Their Researches Ranging Between Personal
Difficulties And Seminars

The Study Of The Reached A Set Of Recommendations, Including The Need To Stimulate The Researchers To Undergo
Training In The Use Of The Internet, And The Areas Of The University Of Eltarf Researchers.
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DNA sequences analysis of 16 S r DNA gene from Pseudomonas aeruginasa

bacteria isolated from wounds infection

Rana M. A. Al- Shwaikh and AbbasF. Alornaaouti

Dept. of Biology/ College of Education for Pure Sciences (Ibn- Al- Haitham) / University of Baghdad
/Republic of Irag

ABSTRACT

Ten (10) isolates of Pseudomonas aeruginosa were collected from wound clinical cases. The results revealed that
the 16SrDNA gene was presented in all Pseudomonas aeruginosa isolates. The gel electrophoresis showed that the
molecular weight of 16S rDNA gene was 956 bp. DNA sequences of 16S rDNA gene was done, and the results
showed the presence of some gene mutations like substitution and deletion with 93% identity with the Refseq
gene.
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Ultra and histological structure of tongue in Natrix tessellate tessellata Iraqi
water snake

Abeer M. Hussain, Basma A. Jasm and Nawras A.M. Muzahim

Dept. of Biology / College of Sciences for Women/ University of Baghdad / Republic of Iraq

ABSTRACT

The purpose of this study was to investigate the tongue morphology and histology for Iragi water snake (Natrix
tessellate tessellata) using light and scanning electron-microscopy (SEM) techniques. The morphologica finding
revealed the presence of three parts: lingual apex, lingual body and lingual root. Light microscopic shows that the
tongue composed of keratinized stratified squamous epithelium based on lamina contain bundles of striated muscle
its fibres including connective tissue, blood vessels and nerve.Cartilage or bone skeleton are absent. The SEM
shows that the apex of the tongue is bifurcated and the dorsal surface contains medial sulcus surrounded by
epithelial tissue folds.
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A survey of aquatic invertebrates in some aquatic systemsin Wasit Governor ate

-lraq

Maysoon H. M. Al- Serai

Dept. of Biology/ College of Sciences for Women / University of Baghdad /Republic of Irag

ABSTRACT

The present study included a survey of aguatic invertebrates in eight sites in Wasit Governorate - Irag, collected
using a hand shovel and Eckman Dredge (15 X 15) cm? by five replicates were combined with a distance of 1-2
meters from the edge of the river, and at a depth of 50-90 cm during the month July 2015 to May 2016, were
diagnosis 88taxonomic units, 23 belonging to a group Protozoa, 4 belonging to group of Turbellaria, 5 belonging
to Nematoda, 10 belonging to group of Annelida and 20 belonging to group of crustaceans. The protozoa were
Recorded highest percentage compared to other aggregates amounted to 42% of the total number of aquatic
invertebrates . The results showed a clear difference in the temporal and spatial distribution in the preparation and
the density of aguatic invertebrate species because of the difference between the study sites in the physical and
chemical properties.
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ol g ) 2015 sl [ 548 i o BN DA Tl g (b Lyilal) Cladinall (any (o Alaesall pilall il JEEN (0 5l 2 5l daild (1) o) Fala
(25250 £ — 5 35234 +) 2016 e/

Phylum : Protozoa ST1 ST2 ST3 ST4 ST5 ST6 ST7 ST8
1 Arcella sp Ehrenberg ,1832 + - + + + + - -
2 Aspidisca sp. Ehrenberg ,1830 + + + + + - + +
3 Chilodonella sp. Strand ,1928 + + + + + + + +
4 Cinetochilum sp . Perty , 1849 + + + + - + + +
5 Colpoda. sp.  Enriques + + + + - + + +
6 Eschaneustyla brachytona  Stokes 1886 + + + + + + + +
7 Frontonia sp. Ehrenberg ,1838 + + + + + + + +
8 Paramecium Aurelia  Ehrenberg ,1838 + + + + + + + +
9 Paramecium bursaria Ehrenberg,1833 + + + + + + + +
10 | Paramecium caudatum Ehrenberg,1831 + + + + + + + +
11 | Trichoda pura Ehrenberg 1838 + + + + + + + +
12 | Sentor sp, Ehrenberg + + + + + + - +
13 | Holosticha vernalis, Stokes 1887 + + + + + + + +
14 | Hastatellaradians, Erlanger 1890 + + + + + + - +
15 | Vorticellacampanula, Ehrenberg 1838 + + + + + + + +
16 | Trichoda pura, Ehrenberg 1838 + + + + + + + +
17 | Climacostomum virens, Ehrenberg + + + + + + + +
18 | Spirostomumsp ,  Ehrenberg 1833 + + + + + + + +
19 | Metopussigmoides , M"uller 1786 + + + + + + + +
20 | Homostylaelliptica, = Conn 1905 + - + + + + + +
21 | Euplotessp, Ehrenberg 1830 + - + + + + + +
22 | Sylonychia notophora  Stokes 1885 + - - - - - - +
23 | Foriminifera + + + + + + + +

Phylum : Turbellaria

24 | Senostomumsp  Schmidt, 1848 + + + + + + - +
25 | Gyratrix hermaphrodites Ehrenberg ,1831 - + + + + + - +
26 | Macrostomumsp  Schmidt 1848 + + + + + + - -
27 | Dalyelliidae, Graff 1905 + + + - - - - +

Phylum : Nematoda

28 | Seinura sp, Fusch + + + + + + - +
29 | Alaimus sp  deMan, 1880 + + + + + + - +
30 | Rhabdolaimus sp. de Man + - - + + + - +
31 | Dolichodorussp. Cobb + + - + + + - +
32 | Other Nematoda + + + + + + + +

Phylum : Rotifera

33 | Rotaria citrinus (weber, 1923) + + + + + + + +

34 | B.calcyflorus amphecerus pallas,1766 + + + + + + + +

35 | Dipleuchlanis propalula + + + + + + - +
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36 | Cephalodella aureculata ( wulfert ,1938) + + + + + +
37 | Colurellasp Ehrenberg + + + + + +
38 | Philodinasp Hickernell + + + + - +
39 | Monostylebulla (Hauer, 1952) + + + + + +
40 | Keratella cochlearis Gosse, 1851 - - - - - +
Phylum : Annelida
41 | Paranaissp  (M7uller, 1773) + + + - - +
42 | Dero (Aulophorus) furcata (M uller, 1773) + + + - - +
43 | Sylarialactustris (L., 1767) + + + - - +
44 | Limnodrlius hoffmestri Claparede, 1862 + + + - - +
45 | L. claparedeianus ,Ratzel, 1868 - - + - - +
46 | Tubifex tubifex (M~uller, 1774) + + + - - +
47 | Branchiura sowerbyi (Beddard, 1892) + + + - - -
48 | Aeolosoma hemprichi  Ehrenberg, 1828 - - + - - +
49 | Aeolosoma variegatum , Vejdovsky, 1884 - - + - - +
50 | Other Annelida + + + + R +
Phylum : Crustacae
Class: Cladocera
51 | Daphaniasp (M"uller, 1785) + + + + + +
52 | Bosmia sp Baird 1845 + + + + + +
53 | Ceriadiphania sp Dana 1853 + + + + + +
54 | Chydorus sp Leach 1843 + + + + + +
55 | Ilyocyptus sp Brady and Norman 1889 + + + + + +
56 | Alona karua King 1853 + + + + + +
57 | Moinaaffinis Leydig,1860 + + + + + +
58 | Simocephalus sevrulatus Schodler ,1858 + + + + + +
Class :Copepoda
SubClass :Calanoida
59 | Diaptomus.sp Herrick ,1895 + + + - - +
SubClass : Cyclpoida
60 | Cyclopssp M uller + + + + + +
61 | Ectocyclopssp. Brady + + + + + +
62 | Paracyclopsp. Claus + + + + + +
63 | Immatur Cylopoida - - - R + +
SubClass: Harpacticoida
64 | Nitocra sp.( Brady ,1880) + + + + - +
65 | Nauplii of Copepoda + + + + - +
Class :Ostracoda
66 | Cyprissp Zenker 1854 + - - + + +
67 | Other Ostracoda + + + + + +
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Class :Isopoda
68 | Shpaeromaannadalei annandalei Stebbing, 1911 - - - +
Class :Decapoda
69 | Macrobrachium nipponeuse ( De Haan, 1849) - - - +
70 | Class:Amphipoda - - - +
Insecta
71 | Chironimidae + + + +
72 | Culicidae + + + +
73 | Zygoptera + + + +
74 | Anisoptera + + + +
75 | Corrixidae + + + +
76 | Dysitidae + + + +
77 | Hydrophilidae + + + +
78 | Other insectslarvae + + + +
Phylum :Mollusca
Class :Gastropoda
79 | Physaacuta Draparnaud,1805 + + - +
80 | Lymnaea sp ( Linnaeus) + + - +
81 | Melonoidestuberculata Mdiller, 1774 + + - +
82 | Melanopsis costata Olivier, 1804 + + - +
83 | Melnopsisnodosa Adams, 1854 + + - +
84 | Theodoxussp Sowerby,1849 - - - +
85 | Bellamyabengalensis Lamarck, 1822 + + - R
Class :Bivalva
86 | Pseudodontopsis euphraticus Bourguignat + + - +
87 | Unio tigridis Bourguignat + + - -
88 | Corbiculasp Miller + + _ -
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Masdar.... The sustainable city
A scientific interpretation of the most important sustainability applications with an

attempt for adoption to improve the environmental situation in Baghdad city

HalaH. Musa
Dept. of Engineering Affairs / Headquarter of University of Baghdad / Republic of Iraq

ABSTRACT

The present study was conducted to take advantages of the experience of an environment-friendly city with a climate similar to
the climate of Baghdad, that was Masdar City, which located in the United Arab of Emirates. The study also tried to make benefit
of the sustainability applications that implemented in Masdar City and adopt them in Baghdad. It is an attempt to take the most
important environmental solutions that are used to improve the environmental situation of Masdar city by making the emissions
of CO2 and other toxic gases in the lowest levels that are accepted globally. in addition, make the dependence in electricity
production on renewable energy sources and reduce the dependence on polluting fossil fuels, that was based on a lot of
principles, such as, adoption of recycling principle by making benefit of the construction waste and try to be recycled to produce
new environment friendly construction materials, in addition, taking advantage of the sewage and waste to produce electricity
and also for collecting the dioxide carbon to reuse it for industrial purposes and finally for the production of water that used for
the purposes of cleaning and irrigation,the other principle was taking , advantage of solar energy, for several purposes, such as
production of electrical energy, filtering and sterilizing water for drinking purposes , as well as, using solar energy for heating
water for domestic purposes. The research reaches to al those principles by adopting an analyzing study for a collection of
scientific applications In pursuit of finding facts and recognizing the need to melt all sciences in one pot, especialy that urban
planning since is a comprehensive science because it dealing with all matters relating to the city and its environment , that’s only
an attempt to develop solutions for the environmental problems of Baghdad, which that : the problem of air pollution , the
problem of the scarcity of drinking water , the problem of the deficit in the wastewater and waste treatment in addition to the
problem of acute shortage of generation and providing electricity , al those problems and more resulted the bad environmental
situation of Baghdad that reflected Negatively on the health of the people who livein the city and that seems clear in Statistical
data. Accordingly, the research has suggested a range of solutions to improve the environmental situation of Baghdad by utilizing
from the environmental applications used in Masdar City.
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